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SECTION 1

INTRODUCTION AND SUMMARY

Urﬁt 2 at the Nelson Dewey Statio.n c;f Wisconsin Power and Light was selected for detailed
emission characterization of hazardous air pollutants (HAP). Unit 2 is a 100 MW coal-fired cyclone
unit retrofit in 1991 with coal reburn for NO, reduction. This unit was selected for testing for the
following reasons:

e Hazardous air pollutant emission measurements for utility power boilers are needed to

decide if and how to implement HAP control measures mandated by the 1990 Clean
Air Act Amendments (CAAA).

¢ Cyclone-fired boilers are a significant part of the utility population and cyclone firing

may strongly affect the composition and concentration of HAP emissions.

e The current data base for cyclone units is sparser than for other boiler firing types.

e Coal reburn is a promising technology for adoption by other cyclone units; this is the

first full-scale field evaluation.

Title T of the 1990 CAAA listed 189 HAP compounds or .substances of possible concern
in air toxics control. These substances span the range of trace metals, other inorganics, ox:ganics,
pesticides, and radionuclides. In utility boilers, only a fraction of the listed substances would be
emitted in significant concentrations. The question of which substances are of mést concern in utility
boilers depends on the fuel composition, the boiler operation, and on the efficiency of emission
controls. In boilers, most of the inorganic compounds formed are directly related to the mineral
matter in the fuel. Organics formation is strongly affected by combustion condit.ions. Once formed,

the partitioning of both inorganic and organic compounds around the possible gaseous and solid
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boiler effluent streams depends on the downstream boiler air pollution control equipment. Studies

by the Electric Power Research Institute (EPRI), the Department of Energy (DOE), and the EPA

have identified the following classes of substances as high priority based on expected probability of

occurrence and risk:

Trace metal emissions and particularly, the partitioning of metals into the flue gas and
solid streams.

Flue gas emissions of semi-volatile organics, primarily polynuclear aromatics (PNA).
Flue. gas emissions of volatile organics, primarily benzene and toluene.

Flue gas erﬁissions of aldehydes.

Flue gas emissions of total acid gases (chlorides and fluorides).

Additionally, to obtain perspective on the quality and quantity of HAP emissions, other boiler

parameters are of interest:

Criteria emissions: particulate, O,, NO,, SO,, CO, CO,, and the associated efficiency
of the particulate and NO, and/or SO, controls.

Partitioning of non-HAP inorganics in coal.

The purpose of this test was to obtain triplicate HAP emissions data for the WP&L coal-

fired cyclone boiler operated in both the baseline, uncontrolled mode and in the coal-reburn low

NO, mode. Testing was specifically scheduled during firing of the midwestern medium sulfur coal

which was the test coal for the reburning project. The Unit 2 boiler was tested on November 2

through November 6, 1992. The field sampling and post test analyses included the following:

Continuous emissions monitoring of O,, NO,, CO, CO,, and SO,

Particulate loading upstream and downstream of the ESP,;

Trace metals emissions upstream and downstream of the ESP;

Volatile and semi-volatile organics, aldehydes, and chlorides/ﬂudrides emissions
downstream of the ESP;

Inlet concentrations in the coal feed stream of trace metals and chlorides/fluorides;
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® Trace metals concentrations in the ESP hopper and cyclone slag discharge streams.

All runs were conducted at full load with near-optimum excess air levels. The reburn hardware was

operated at the preferred operational settings determined during the earlier parametric and

PN

optimization testing, Soot blowing was curtailed during testing to promote uniformity. During

testing, the unit fired the remaining supply of Indiana Lamar coal prior to converting over to low-

sulfur western coal. The scheduling and duration of testing was chosen to obtain the maximum of

useable data for the limited coal supply.

Observations and conclusions based on the emissions data and operational data are as

follows:

HAP emissions were geﬁeraﬂy well within expected levels. No unexpectedly high
emissions, attributable either to cyclone firing or to reburn, were observed.

HAP emissions with reburn were comparable to baseline non-reburn operation. Particle
loading at the ESP outlet appeared to be reduced somewhat with reburning, even
though reburn causes a higher ash loading to the upper furnaﬁe than pure cyclone firing.
This effect could result from the larger particle sizing at the ESP inlet with reburn.
Apart from this effect, no significant HARP effect attributable to reburn was noticed.
The unit exhibited considerable variability in HAP emissions with replicate runs. This
is consistent with the observations during earlier non-HAP testing. The variability is
due in part to significant variations in coal composition which caused variations of a
factor of two or more in some trace species over a run or betwéen runs. Test runs at
the ESP outlet which required up to 6 hours may reflect some of this variability.
Heavy metals did not exhibit any strong partitioning tendency. These species
partitioned roughly equally between the slag and flue gas stream in the furnace and
between hopper ash and outlet around the ESP. Mass balances around the furnace and

around the ESP were generally in the range of 0.5 to 2.0 for the heavy metals.
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Mass balances with the volatile metals, arsenic, selenium, and mercury, were poor. The
mass balance calculation is aggravated by non-detectable concentrations for most of the

solid stream samples. The flue gas samples at the ESP inlet and outiet were more

quantifiable because of the long run times used specifically to obtain detectable limits.

Mercury and selenium exhibited tendencies to enrich to smaller particle sizes which

escape the ESP.

None of the 16 targeted polynuclear aromatic semi-volatile organics was present in
detectable concentrations, at a detection limit of 1.2 parts per billion level, for either
baseline or reburn.

Of the 28 targeted volatile organics analyzed, the only compounds present at detectable
levels were benzene and toluene. Toluene was present at levels of 0.07 - 0.77 ppb, with
an average of G.41 ppb, and benzene was present at levels of 0.2 to 4 ppb with an
average of 0.55. No discernable effect of reburn was evident.

Aldehydes were non detectable at the 2.8 ppb level for formaldehyde and 1.9 ppb level
for acetaldehyde; only one of the 6 runs gave detectable levels, and these were

marginally above the detectable limit.
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SECTION 2

FACILITY DESCRIPTION

The specifications of the WP&L }’ms’t site test facility are as foliows:
Utility: Wisconsin Power & Light, Nelson Dewey Unit No. 2.

Location: County Trunk VV, Cassville, Grant County Wisconsin 53806.
Boiler Type: Bébcock & Wilcox, cyclone fired reheat

Boiler Model: B&W R8-369

Burner Configuration: Three single-wall cyclones

Preheat: Tubular primary and secondary preheat

Draft type: Forced draft with a duct pressure of 20 in. H,O at the ESP

Boiler Capacity: 100 MW,

Installed: October, 1962

Fuel: Indiana Lamar bituminous

Reburn burners: Pulverized coal single-wall-fired

*

Particulate control: Dual Research Cottrell electrostatic precipitator

Figure 2-1 shows the overall unit 2 configuration with the reburn retrofit. The low-NO,
reburn retrofit consisted of installation of the pulverizer, reburn burners m the upper furnace,
overfire air ports, and modifications to the control system. The unit could be operated in either
the baseline mode without the reburn burners or in the low-NO, mode with approximately
20 percent of the heat input from the reburn burners. Under low NO, reburn operation, the existing
cyclone burners are fired with 70 to 80 percent of the total coal feed as crushed coal. The cyclones

are operated at around 110 percent excess air in the main combustion zone. The reburn burners
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Figure 2-1. Test lacility

are fired with the remaining 20 to 30 percent of the coal feed as pulverized coal. These reburn
burners are operated fuel rich at a reducing stoichiometry of 0.85 to 0.95. This reducing condition
converts the nitrogen oxides formed in the cyclone burners to molecular nitrogen, thereby reducing
NO,. The balance of air required to complete combustion is added in the burnout zone above the
reburn zone through tﬂe use of overfire air porté.

The standard baseline coal which was used throughout the development of the reburn system
was a bituminous Indiana Lamar coal with a heating value of about 11,500 Btu/Ib, a sulfur level of
about 1.6 percent, and ash content of about 9 percent. Analyses of the coal are given in Section
4. The plant was converting to subbituminous western coal as the standard fuel after the test. As

a result, the remaining supply of Lamar coal was very limited and the plant totally consumed the
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residual Lamar supply during the HAP testing. Some decisions on test priorities, sequencing, and
duration of runs were structured around the need to stretch out the coal supply. To conserve coal,

the unit was normally operéted at low load between tests. During testing, and 2 hours before, the

i T ti i ired at the Jowest practical

load to conserve remaining coal and maximize the flexibility for test run times.
Unit 2 is equipped with a Research Cottrell electrostatic precipitator for particulate control.
" The average particulate collection efficiency is around 98 percent. The plant is equipped with a
Black and Veatch process data acquisition system. This was used during the test to obtain steam,

air, and fuel flows and steam pressures and temperatures during all run periods.
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SECTION 3

TEST PLAN

31 TEST MATRIX
The test plan was developed to obtain flue gas emissions of trace metals, acid gases, semi-
volatile and volatile organics, and aldehydes, and to quantity trace metal partitioning around_ the
furnace and the ESP A schematic of sample locations is shown on Figure 3-1. The primary
sampling stations are:
A;:  Crushed coal from the cyclone gravimetric weigh feeder,

A,:  Reburn coal pulverizer outlet,

B: Furnace molten slag tap into quench tanks

C: - Flue gas sampling ports (8) at ESP inlet (divided duct),
D:  Flue gas sampling ports (10) at ESP outlet (divided duct),
E: ESP hopper ash.

Grab samples of the inlet and outlet streams, A;, Ay, B, and E were taken periédicaﬂy during the
run and composited to one sample per stream per run. At the coai feeders, pulverizer outlet, and
ESP hoppers, where multiple solid sampling stations exist, a rotational sequence was established so
that all stations would be sampled at least once during the run. At the slag quench tanks which
were sampled only twice per run, each of the two tanks was sampled for éach grab cycle and
composited for analysis. The following extractive flue gas samples were taken upstream and

downstream of the ESP to determine partitioning and emission rates:
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Upstream Downstream

Particulate loading (M17)  Particulate loading (M5)

Multiple metals Multiple metals

Abid_gabca

Aldehydes
Semi-volatile organics

Volatile organics.

In addition, continuous emission monitors were reguired throughout the duration of the test, as was
downloading of boiler process data. The overall sampling and analysis matrix is summarized in
Table 3-1. The sampling and analysis protocols were based on standard EPA protocols or other
documented methods for the constituents and concentratioﬁs of interest. The sample run times
indicated on Table 3-1 were selected based on the sample volumes needed to obtain a target
" detectable limit using the results of prior testing at the same boiler for estimates, and on the known
coal composition. These run times had a margin of safety so that when two runs were required in
a single day, Fhe maximum run time per test could be reduced to 4 hours.

The longest scheduled run time was at the ESP outlet in order to obtain detectable limits
of low concentration metals in the flue gas after particulate collection. A 6-hour run time was
normally used. Because of the necessity to simultaneously traverse for multiple metals, particulate
and semi-volatile organics, the run times for thése 3 trains was increased to nominally 6 hours so
the respective traverses over the 6 open ports could be synghronized.

The sampling upstream of the ESP was generally scheduled to coincide with the central
period of downstream sampling, so inlet-outlet comparisons would be most repfesemative. For this
reason, inlet sampling times were extended in some cases to cOver a larger period of outlet sampling
times.

The unit has divided ducts downstream of the primary preheater. Figure 3-2 shows the

orientation of the ducts and the sampling ports relative to the ESP. The flue gas in the sampling

33
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region was at 20 in. H,O pressure and above 500°F. Each of the ducts upstream and downstream
of the ESP was fitted with 4 vertical sampling ports, 4 in. ID with a flange at the opening. One of

the downstream ports on each of the ducts was also used for the continuous emissions monitor

(CEM) tap, so 6 of the 8 ports were used for traversing. Two ports were installed in the side wall

of each outlet duct for use in these tests to sample gaseous species not requiring isokinetic traverse.
32 SAMPLING PROCEDURES .
- 321 Cont'mupus Emission Monitoring

Prior to the HAP testing, the boiler had been operating with an Acurex Environmental
DiluCEM 500 continuous emission monitoring system installed in May, 1992. Figure 3-3 shows a
schematic of the CEM system. The unit had been operating in the aﬁtomatic mode and was
converted to manual operation for the HAP testing. The CEM sample was drawn from the
sampling ports downstream of the ESP. During previous tests, traverses of the emission
stratification in the ducting was made and an average emission point identified in each duct. For
this test, the CEM sample was extracted from this average emissions point in each of the
downstream ducts and blended in approximately equal quantities for analysis by the CEM. The
CEM system was housed in a trailer adjacent to the ESP.

Prior to the start of each test run, the CEM system was calibrated and evaluated for bias
and drift according to EPA protocols 7E and 6C. Following calibration, and before the start of the
extractive sampling trains, the CEM system was brought on-line and run during the duration of the
sampling. At the conclusion of the sample run, the system was again calibrated.

322 Particulate Loading Upstream of ESP: Method 17

Method 17 was used for the upstream particulate sampling because of the high particulate
loading. This method had been used for the three earlier field tests on this unit. A schematic of
the trains is shown on Figure 3-4. Although only a single M17 train was required per test run,

duplicate runs were made because of the importance of this parameter in interpreting reburn
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S

performance relative to baseline. Two 90 minute isokinetic traverses of the two ducts were done
successively.

323 Downstream ESP: Semivolatile Organics

Semi-volatile organics, principally polycyclic organics, were sampled with the modified

Method 5 (MMS) train fitted with the organic resin trap. A schematic of the train, designated SW-
846 Method 0010, is shown on Figure 3-5. The XAD-2 organics sorbent was prepared and subjected
to QA procedures at the Acurex Environmental laboratory. The MMS3 train was sequentially
traversed with the M5/acids Method 421 train and the multiple metals train over the 6 ESP
downstream ports.
324 Downstream ESP: Volatile Organics

Volatile organics were sampled with a modification of the Volatile Organics Sampling Train
(VOST), designated SW-846 Metﬁod 0030, and shown on Figure 3-6. Since the sampled compounds
are gaseous, no isokinetic traverse was required. Since some stratification can exist between the
two ducts, however, each duct was sampled sequentially. The modification implemented for the
present test was to use carbon molecular sieve (CMS) sorbent cartridges rather than the Tenax
traps specified in Method 0030. The substitution was motivated by the well known problem of
Tenax evolving benzene and toluene as decomposition products. The CMS is also considerably less
sensitive to contamination than Tenax. The use of CMS is routine with method TO-02. Three
sorbent tubes were sampled at each duct with a sampling time of 1.50 minutes per tube. A special
port on each duct was provided for this sampling so the activity would not need to be synchronized
with the particulate, metals, and semi-volatile organics sampling. Three tubes were sampled on the
Jeft duct and the train was moved to the right duct for the required three sambies there. Following
sampling, the cartridges were stored in isolated containers and kept isolated from reagents and

other volatiles prior to shipment to the laboratory.
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32.5 Upstream ESP: Multiple Metals Method
Trace metals emissions were sampled with the multiple metals train developed for EPA’s

Boiler and Industrial Furnace (BIF) standard and designated as SW-846 Method 0012. Figure 3-7

shows a schematic of the sampling train.

The trajn was run for a total of 4 hours and was started one-hour after the downstream train -
to better span the longer downstream schedule. Because of the high particulate loading upstream
of the ESP, filter changes were sometimes required as triggered by the filter pressure drop. A
complete isokinetic traversé was made over the 8 ports of the two ducts. A sampling rate of 0.75
dscfm was. used. No grévimetric post-test analysis were made of the metals train filter to avoid
possible loss of volatile metals during filter desiccation.

32.6 Downstream ESP: Multiple Metals Train

Downstream metals quantitation was made with the Method 0012 frain as used at the
upstream ports. The downstream train was the schedule-pacing item for the entire test run in order -
to obtain a detectable concentrations of metals identified in the coal. Prior metals train runs at this
boiler by Acurex Environmental showed detectable levels of all metals of concern with 90 minutes
sampling time. A 6 hour run was selected to provide a considerable safety rﬁargin of detectability.
3.2.7 Downstream ESP: Method 5 and Method 421 Acid Gases

The test matrix required both M5 particulate loading and acid gases, Cl and F, downstream
of the ESP. These parameters were sampled simultaneously by using carbonate impingers with the
MS particulate train. This dual function is acceptafale since only the front half catch is used for
particulate loading, and the back half is used for acid gases. The protocol and configuration for this
type of sampling is CARB 421. Figure 3-8 shows a schematic of the train.

The M5/acid gases train was run for 6 hours at a sample rate of 0.75 dscfm and traversed
isokinetically over the 6 available ports at the ESP outlet. The traverse was coordinated with the

other two isokinetic trains at the ESP outlet: semivolatile organics MMS, and multiple metals.

3-12
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Figure 3-8. Method 5-421 acid gas sampling train
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32.8 Downstream ESP Aldehydes
Aldehyde sampling was done with the CARB 430 train which uses impingers of

2,4-dinitrophenyli-hydrazine (DNPH)} as a reagent for flue gas aldehydes. This procedure does not

require isokinetic sampling, but did require sequential sampling of both ducts. A sampling rate of

1 L/min was used for a total run time of one hour oﬁ each duct. Figure 3-9 shows a schematic of
the CARB 430 train. The DNPH was prf:pa_red according to protocol and used within 48 hours of
preparation. Expended DNPH impingers were shipped daily to the lab for analysis.

329 Solids Sampling

Coal samples into the cyclone were done at the gravimetric feeder. A grab sample of
250 mL was taken approxirﬁately each 90 minutes and composited at the end of the day to one
500 mL sample using equal portions from each grab sample.

Coal sampling at the pulverizer outlet was done with a special probe which inserts into the
coal duct and scalps the coal with a cyclone from which the catch deposited into a glass sample jar.
Approxhnateiy 100 mL of catch was sampled each 90 minutes ovef the run time and composited
at the end of the day to 250 mL. Sampling was sequenced rotationally around the pulverizer outlet
lines. |

Particulate from the ESP hoppers was sampled each 90 minutes by pulling the ash so the
catch was representative of recent particulate collection. To promote obtaining a fresh sample, the
ash was pulled at the start of each run so the collected samples were representative of full ioad
operation. Samples of 250 mL were tal;ten each 90 minutes and composited at the end of the day
to 500 mL total sample. Different hoppers from each of the three ESP banks were sampled during
each 90 minute grab sample to obtain a more representative sampling of partitioning through the
ESP. The downstream bank seldom yielded significant sample, since the two upstream banks
apparently capturéd nearly all particulate which was caught.

The furnace slag was collected f_rom the sluice tanks at the slag tap Quench. Approximately
equal samples were taken from each of the two tanks and composited. Blanks of the sluice water
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were also taken for contingency in case leaching was indicated in data analysis. A blank of plant
makeup water was also taken as an archive sample.. Because of the time required to accumulate

a sufficient slag catch in the quench tanks, it was possible to sample the quench tanks only twice

/""""\

during each run. The tanks were drained at the start of the test, but no sample was collected. The

tanks were again drained at the mid-point and end of the run and slag and water samples were
collected from each tank.
3.2.1'0 Quality Assurance.

A separate QA plan was prepared prior to the test and distributed to each crew member
prior to the test. Each crew members responsibilities for pre-test, on-site and post test QA were
discussed at the test kick-off. The basis of the QA plan, is adherence to the specific sampling and
analysis protocols for each of the key parameters. Key QA procedures, in addition to the triplicate
sampling specified in the test plan, were:

® Field audit by the Acurex Environmental QA Manager of each sampling train procedure

and overall sample recovery and custody procedures. |

& Use of trip, field and lab blanks for all extractive trains

e Blind NIST flyash audit sample

® Matrix spikes and trip spikes to determine analytical recoveries

e System calibrations per protocols
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SECTION 4

TEST RESULTS

The summary of the test schedule and conditions tested is shown on Table 4-1. All overall
test objectives were achievéd.

Triplicate baseline and reburn runs were made essentially at full load and as ﬁear as possible
to replicated operating conditions. For the Method 17 particle sampling upstream of the ESP, the
particle loading was sufficiently high to permit duplicate runs for each of the downstream runs.. The
baseline and reburn runs were staggered to obtain data on both seque'ntia-l testing at the same

b condition as well as the precision to which results would track earlier tests. On November 4, two
reburn runs were made. This was necessitated by the limited “coal supply which could not
accommodate a full day per run. Results of the individual measurements are summarized in the

following text. Detailed run summaries and selected analytical results are presented in the

appendices.

Table 4-1 Test Run Summary
Date Load | Reburn | O, | NO, | SO,
Run | 1992 Time Designation | MW e % | ppm | ppm
1 11/2 | 08:00-16:30 | Baseline A 110 0 278 | 572 | 1,085
2 11/3 | 08:00-16:00 | Baseline B 111 0 337 | 582 1,640
3 11/4 | 08:00-13:00 | Reburn A |° 112 30 2.84 | 277 § 1,330
4 11/4 | 14:00-21:00 | Reburn B 111 30 2.89 | 274 | 1,110
; 5 11/5 | 09:30-16:30 | Baseline C 111 0 332 | 584 § 1,073
6 | 11/6 | 08:00-15:15 Reburn C 111 30 263 | 282 | 1,048
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4.1 CONTINUOUS EMISSIONS MONITORING
The gaseous emissions results cited on Table 4-1 are averages over the run, as measured.

More detailed tabulations of the CEM results are given in Appendix A. The NO, data show a good

Appendix A, the NO, emissions showed little variability over the duration of the run. This indicates "

the boiler was well controlled and that the variations in coal quaﬁty did not strongly affect the
combustion process. The only exception was the start of the initial reburn test, run 3. Some short
term excursions in CO were experienced during the stabilization of the reburn firing rate. These
excursions were under control before extractive sampling was started and they did not repeat on
subsequent runs.

The NO, reduction experienced with reburn was above 50 percent in all cases. The
variability in SO, emissions, however, indicates coal quality variability both beﬁveen runs and over
the duratioh of a single run. The excursions in SO, corresponded to different barges used for the
coal supply and the depletion of the final Lamar coal stock. The variability in SO, was also
reflected in other coal properties and trace metal concentrations fed into the boiler. Table 4-2 Lists
the proximate, ultimate and trace specie analyses of the composite coal samples taken during the
six runs. The variability in coal sulfur generally tracks with the observed SO, variations from the
CEM measurements. Also, as shown in Appendix A, the SO, emissions during the first three runs
varied by 40 to 50 percent during the course of a single run. This coal quality variability is probably
significant over the course of the six-hour operation ;)f the extractive trains to sample trace metals
Or Organics.

42  PARTICULATE MEASUREMENTS

Results for particulate loading upstream and downstream of the ESP are shown in Table 4.3
Two runs were made at the ESP inlet duripg the single long run at the outlet to accommodate the
higher particulate loading at the inlet. The ESP efficiency shows the average collection experienced
over the 6 hour run. For the present series of runs, soot Blowing was curtailed during the period

4-2
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Table 4-2, Coal analyses

Test Run 1 2 3 4 5 6
Proximat;Analvsis
HHYV, Btu/lb 11092 | 11680 11954 11453 11389 11657
Moisture, % 15.68 | 13.81 12.0 12.94 17.28 12.51
Vol. Mtr, % dry || 39.84 | 40.34 40.0 39.36 39.03 38.81
Fixed C, % dry 52.57 | 49.65 51.8 514 52.56 5179
Ash, % dry 759 | 1001 | 821 92 | 841 9.40
Ultimate Analysis, percent dry basis
Carbon 1729 72.19 72.15 71.57 73.15 71.76
Hydrogen 5.1 5.11 5.11 5.05 5.19 5.08
Nitrogen 1.37 1.27 1.24 121 1.27 103
Sulfur 1.34 2.32 1.72 1.37 1.57 1.43
Oxygen, Diff. 11.71 | 9.10 11.6 11.6 10.41 113
Ash 7.59 10.01 8.21 9.20 8.41 9.40

Trace Species, ppm, as received

Arsenic 602 | 198 2.69 9.21 5.14 9.33
Beryllium 294 | 3.3 3.04 2.84 3.13 2.69
Cadmium <1 1.11 704 522 93.9 <1
Chromium 4.91 11.8 86 7.3 11.6 8.8
Mercury <01 | <01 <0.1 <0.1 <0.1 <0.1
Manganese 20.5 22.2 29° 234 243 18.7
Nickel 13 13.9 49 374 423 348
Lead 38.5 39.5 10.7 18.1 14.9 11.9
Selenium <1 <1 <1 <1 <1 <1
Chlorine - 58.1 232 90.9 65.5 65.3 834
Fluoride <474 { <3.48 <34 <3.45 <4.83 <3.43
Chloride <178 | <186 <193 <17.2 <19.3 <183




Table 4.3, Particulate Results at ESP Inlet and Outlet

' ESP Inlet ESP Outlet
Date : : b ESP Efficiency
1992 Series gr/dscf | Ib/hr | gr/dscf | ib/hr %
Baseline 1A .48 1,110

1172 0.019 41 96.1
Baseline 2A 0.45 973 .

Baseline 1B 0.73 1,600
11/3 - 0013 | 25 98.6
Baseline 2B 0.75 1,990

“{ Baseline 1C 0.47 1,000 '
11/5 : 0.018 38 07.1
- | Baseline 2C 0.78 1,620

Reburn 1A 1.36 2,840 997
11/4 0.0038 7.5 :
Reburn 2A 0.96 1,960

Reburn 1B 1.52 3,220
11/4 0.009 18 99.4
Reburn 2B 1.11 2,340

Reburn 1C 1.38 2,860 0.018
11/6 : 37 98.6
Reburn 2C 1.11 2,220

the trains were run. This gave tighter control on trace emission variability, but gave somewhat
lower emission rates than some earlier runs where soot was blown intermittently as is the routine
practice. Either practice, tesﬁng with or without soot blowing, causes some data variations which
must be attributed to the varying state of soot buildup between runs. The results show that, as
expected, the reburn increases particulate loading into the ESP due to the pulverized reburn
displacing the proportion normally taken out the cyclone slag tap. The ESP oqtlet data show,
however, that the reburn particulate emissions to the atmosphere, downstream of the ESP, are
lower than baseline. This is probably due to the particle sizing being larger with reburn which
favors capture by the ESP, as evidenced b}-' the higher collection efficiency. With the baseline
cyclone, however, a disproportionate level of fines escape the cyclone which are more resistant to

capture in the ESP.




43 TRACE METALS

Trace metals emissions rates were measured at the inlet and outlet of the ESP and

concentrations wem‘arralyzed*arti'retoai—feefF&ndJéhe_slag_and—heppepasl:pdischang&st:eams_'ﬁa_ce

metals flow rates from the solid streams were estimated using an ash materials balance which
partitioned the a.sh in the coal feed between the slag tap and the ESP inlet. The -slag ash ﬂow rate
was. computed by difference betwéen the coal feed and the particle loading measured at the ESP
inlet. The hopper ash flow rate was computed by difference between the measured particle loading
at the ESP inlet and outlet. Table 4-4 lists the flue gas trace metals concentrations at the ESP
outlet. Appendices D and E give the sampling train data for the six runs at each location.
Generally the flue gas measurements were more reliable than the solid stream analyses becﬁuse
extending the run time to 6 hours allowed metals concentrations well within the detectablg_ range.
With the solid streams, however, some metals concentrations were near or below the detectable
range. Appendix F lists the concentrations .at the three solid streams and the flue gas streams.
These results are summarized in Table 4-5. The partitioning mass balance was computed using the
ash mass balance described above. A mass balance was computed around the furnace and a
separate balance was computed around the ESP Where concentrations were below the detectable
limit, they were taken at the detection limit for purposes of the mass balance.

The trace metals results exhibited considerable scatier. As expected, the volatile metals,
arsenic, selenium, and mercury exhibited the most va_lriabih'ty. For these metals, the flue gas
concentrations showed less variation between runs than the solid streams. The concentrations in the
solid streams, and hence the mass balances for the volatile metals, is complicated by the low or non-
detectable concentrations. Microwave digestion was used for these analyses to enhance the
detection. An additional factor was the significant variation in the metéls concentration in the coal
feed as shown on Table 4-2. Concentrations of some metals varied by up to an order of magnitude
between runs. This variability, combined with the transient buildup of trace metals within the boiler
between soot blowing cycles could produce significant excursions in metals concentrations in both
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the ash and flue gas streams. The volatile metals, particularly selenium and mercury showed a

stronger tendency to enrich to the smaller particles which escaped the ESP than did the heavier

metals.

For the heavier metals, with the exception of cadmium, the concentratiohs were generally
wéll within the detectable limits and the mass balances for the most part were within the range of
0.5 to 2.0. No major effect of reburhing'on'tracé metals partitioning was discernable.

44  VOLATILE ORGANICS

Six carbon molecular sieve traps were collected for each run and desorbed onto a GC/MS
for post test analyses. Twenty-six priority pollutant compounds were targeted for quantitation in
the GC/MS chromatograms. Of these compounds, only toluene and benzene were detectable.
Table 4-6 lists the benzene and toluene analytical results for the six runs. Appendix I tabulates the
VOST train run conditions and Appendix J contains representative chromatograms to illustrate the
low levels of volatile organics experienced. A list of retention times of the targeted compounds and
internal standards is also provided to interpret the peaks on the chromatograms. A exploratory
search of some of the unidentified compounds on the chromatograms was made and typical results
are shown at the back of Appendix J. Table 4-6 indicate considerable scatter in benzene and
toluene emission, well above the detectable limit of about 4 nanograms. Table 4-7 lists the average
benzene and toluene emissions for each baseline and reburn run. There does not appear to be a
majbr trend of volatile organic emissions with reburn.

45  SEMI-VOLATILE ORGANICS

The XAD sorbent from the organics module was extracted and analyzed by GC/MS for
16 targeted PAH compounds. The results shoﬁed the 16 compbunds were non-detectable to the
1 ppb level for all six runs. Table 4-7 summarizes the overall results and details on the sampling
train and GC/MS procedure is given in Appendices G and H. Specifically, Appendix H gives the
retention times for the internal standards and system monitoring compounds, which were spiked
as QA checks on the internal standards. The retention times of the targeted PAH compounds
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Table 4-7. Organics results at ESP outlet

Volatiles . .
Semivolatiles
Toluene® | Benzene® PNAY
Run Ppb rpb —ppb

1-Baseline A | 027 1.14 <118
2-Baseline B 0.37 1.00 <1.16
5-Baseline C 0.50 0.37 <122
3-Reburn A 0.51 0.26 <2.02
4-Reburn B 0.52 0.28 <161
6-Reburn C 0.30 022 <1.18

4 Average concentration from 6 traps analyzed per run.
b Concentration of each of the 16 target compounds,
based on MW =250.

which were specifically searched in the analytical routine for the organic XAD extfact are also listed
to help interpret the chromatograms. The representative chromatograms indicate that most of the
peaks are due to internal st#ndards. No significant emissions of the target compounds are seen.
Additionally, the chromatograms for baseline and reburn appear similar with no major departures
for either run condition. Because of the extended run time, detection limits in the parts-per-billion
range were achieved. Even with this level of detection, the target PAH compounds were non-
detectable. The compounds which were detected were generally not identified since they were not
on the priority pollutant computer library listing. A post-analysis evaluation of the unidentified
peaks was made to determine if there was any cause for concern. Typical results of that search are
included at the back of Appendix H. No such concern was raised from the results of this

fragmentary search.
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4.6  ALDEHYDES
The CARB 430 train with the DNPH i.mpingérs extracted aldehyde samples from both ducts

at the ESP outlet. The DNPH impinger solution was analyzed for formaldehyde and acetaldehyde

to the 3 ppbv and 2 ppbv detection limit respectxvely. The results are Iisted in Table 4-8. The only
detectable sample was for run 1 which gave concentrations only marginally higher than the detection
limit. |
47 CHLORIDES AND FLUORIDES

Chloride/flucride emission rates were sampled at the ESP outlet with a Method 421 train,
and inlet coal feed concentrations were analyzed for the composite coal sample. Table 4-9
summarizes the analytical results and shows mass flow computations for the inlet and outlet streams.
The range in inlet Cl flow is the upper and lower bound depending on whether the non detectable
inlet Cl is taken as zero or as the detectable limit. The results indicate that the majority of the
chlorine compounds partition to the flue gas stream. No solid ash gtream samples were taken to
confirm this. The high levels of fluorine reported for the final reburn runs is erroneous because
an unidentified compound was eluting at nearly the same time in higher quantities, masking the true

fluorine concentrations.

Table 4-8. Aldehyde Results at ESP Outlet

Formaldehyde | Acetaldehyde

Run ppbv ppbv
1-Baseline A 39 4.3
2-Baseline B <28 <19
S-Baseline C <28 <19
3-Reburn A <28 : <19
4-Reburn B <28 <19
6-Reburn C <28 <19

416
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Table 4-9. Chloride/fluoride emission results — ESP outlet

Coal Inlet Feed Stream Flue Gas "
Run Concentrations, ppm Flow, g/s Flow, g/s
CL Cl F ca oo F Cl F
BaseA | 581 | <178 <47 0.96- <0.078 072 | 0010
s 125
I BaseB 232 <18.6 <3.5 0.33- <(0.049 0.67 0.012
' 0.59
Base C 65.3 <193 <34 0.94- <0.07 0.82 0.011
1.22
Reburn 90.9 <172 <34 1.23- <0.047 0.83 0.014
A ) 1.49 . .
Reburn 65.5 <19.3 <4.8 0.93- <0.048 1.12 0.36"
B 1.17 _
Reburn 83.4 <183 <34 1.15- <0.048 0.96 0.31*
C ' 141

TFluoride results for runs 4 and 6 are biased high by an unknown ion which coeluted with the
fluoride peak

Table 4-10 summarizes the fiue gas coﬁcentrations of chlorides and fluorides along with
particulate and trace metals.

43 QUALITY ASSSURANCE

A QA Project Plan was prepared for the testing which specified sampling and analysis
methods, data quality objectives, precision, accuracy, and completeness objectives. The completion
objective of 90% was met. The method detection limits; MDL, objectives for the flue gas sampling
are listed on Table 4-11. These objectives were also met or exceeded.

An on-site audit was performed by the Acurex Environmental QA Managér on-site during
the tests. The audit consist_ed of examining the continuous emission monitoring, sampling, sample
recovery, organizétion, and interviewing each crew member about responsibilities. and protocol
issues. No major concerns were found. All field personnel were familiar with the test methods of

sampling and fecovery, and had copies of the QA Project Plan, the Test Plan. and the relevant
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Table 4-11. QA objectives for MDLs

k

Measurement Parameter

Method Detection

Analytical-Method—————Limit

O, monitor Paramagnelic 0 1%

CO, CO, monitor Nondispersive infrared (NDIR) | 0.05 ppm; 0.1%
NO, monitor Chemiluminescent 0.01 ppm

SO, monitor Pulsed fluorescense 0.1 ppm

Flue gas particulate Isokinetic sampling 0.02 mg/dscm

Metals ICAP 0.03 to 6.2 ug/dscm
Be, Cd, Cr, Mn, Ni, Pb

As, Se Graphite Furnace AA (.3 ug/dscm
Mercury Cold Vapor AA 0.03 ug/dscm
Semivolatile organics, PAHs | GC/MS 2 ppbv

VQOCs - benzene, toluene GC/MS 0.5 ppbv
Formaldehyde HPLC 7 ppbv

HCl, HF IC 2 ppbv

protocols. Field data sheets were used to record flows, volumes, temperatures, leak checks,
reagents, sample fractions, and comments. A field notebook was used to record all samplés
collected, their fractions, volumes, time, date, location, and method used. Chain of custody forms
were used properly to monitor sémple dispersal to the chemistry laboratories for analysis.

The continuous emission monitoring was performed for O, CO,, CO, NO,, and SO,. All
instruments were calibrated prior to testing, and checked during and after the test. No problems
occurred at any time during the tests, and all calibration checks were within écceptable limits for
the methods. The CEM system used instrumentation typically employed for ambient
concentrations. The sample gas stream was diluted to ambient levels prior to the CEM system.
An online data logger collected the instrument output and stored each data point onto a computer
h.ard drive. In addition, the operator:maintained a hand written copy of data points at 15 min.

intervals. At the beginning and end of each test day a zero, high level span, and a mid-level span
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calibration gas was used to check calibration for each instrument. All calibration gases were

certified EPA Protocol gases. The calibration error test, which introduces a calibration gas

upstream of the analyzers, is included in the daily calibration routine. The calibration gases are

——introduced at the probe as the primary analyzer calibration procedure; therefore etimimating the
need to perform the system bias check. The interference checks were not performéd. The zero and
calibration drift tests are based on repeating the zero, and calibration checks after each test run,
and cornparirig- their percent differences. Table 4-12 is a compilation of each test CEM
performance resulits.

The solid samples (coal, ash, slag) were collected during each test as planned, and
composited at the laboratory prior to analysis. All composited samples were given new lab sample
identifications and recorded in a notebook. All of the solid samples were analyzed by Galbraith
Labs of Knoxville, TN. All metals except mercury were analyzed at detection limits of 1 ppm. All
of the coal samples were prepared by Parr oxygen bomb extraction procedure to completely
solubilize the bound metals. Graphite furnace AA and ICP was used for the analysis. The ash and
slag samples were digested using the microwave procedure, and analyzed by Graphite furnace AA
and ICP. A NIST SRM flyash sample was submitted and the average recoveries for 5 metals were
75.5% with 'a standard deviation of 13.2%. The metals analysis precision {25%}), accuracy (70-
130%), and completeness (90%) were met. The metals train and chloride/fluoride samples were
analyzed by Triangle Labs of Research Triangle Park, NC. A NIST SRM metals solution was
prepared by dilution and submitted for analysis. The e‘we;'age recoveries for the analytes was 94.1%.
The recoveries for the NIST standard flyash samples are shown on Tables 4-13 and 4-14.

The VOCs sampling for benzene and toluene went smoothly and without problems. All
samples were collected, and shipped to and received by the laboratory properly. Benzene-dg was
spiked onto each adsorbent sample tube prior to sampling to evaluate quantitative sampling. A |
breakthrough test were performed in the laboratory by injecting a known amount of benzene onto \

a sample tube, then passing 15 liter of air through the tube at 0.5 liter/min for 30 min, which
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.. Table 4-12.

CEM Performance Checks

Test Number 1 2 3 4 5 6
span drift -0.30 % 2.00 % 1.80 % -0.30 % 1.20 % 0.13 %
zero drift 020 % 0.60 % 2.00 % 0.60 % 0.10 % 0.10 %

CO,
span drift 0.12 % 1.60 % 0 % 0% 0 % -140 %
zero drift 025 % 0% - 0.30 % 0% 0% 0%

NO )
span drift 0.43 % - 0.70 % 0% 0.60 % 0% 0%
zero drift 0.20% 0% 2.00 % 0.10 % 220 % 0%

SO,
span drift 030% . 0.64 % 0.40 % 0.20 ¢ -0.50 % 0 ¢
zero drift 0.20 % 0% 0% 3.00 % 0.40 % 0.10 5% .

O, 0% 0% 0% 0% 0% 0%
span drift 0% 0% 0% 0% 0% 0¢ce
zero drift

Table 4-13. Metals train/acid gas audit sample

NIST Traceable QC Amount,

Triangle Labs ug/L % Recovery
Chiorine 1,000 110
Arsenic 200 86.0
Beryllium 10 80.0
Cadmium 100 96.0
Chromium 100 95.0
Manganese 100 01.0
Nickel 100 108
Lead 100 67.0
Selenium " 500 114
Average % Recovery 9241

4-21




Table 4-14. Coal, ash, and slag samples aundit sample

Galbraith Labs NIST Flyash Amount, ‘
ppm % Recovery

Mercury 0.16 Below detection limit
Arsenic 145 62
Cadmium 1.0 Below detection limit
Chromium - - 196 77.6
Manganese 179 88.6

Nickel ' 127 89.0

Lead 72 58.3
Selenium : 10 Below detection limit
Average % Recovery 755

represented the sampling conditions. Analysis of the tube resulted in greater than 95 percent

recovery of the benzene. As an additional quality control procedure, the laboratory also injected
a known amount of dg-toluene onto each sample tube during the analysis. The percent recoveries
for all 40 sample tubes analyzed for dg-toluene was 97 percent, with a standard deviation of 10.
This shows good precision and accuracy for the analytical procedure. The dé-benzene spiked
recoveries were 37 percent, with a standard deviation of 40. This recovery was lower than expected,
but it is still within the data quality objective of 37-151% recovery.‘ The field blank showed less than
0.5 ppbv of benzene and toluene, which were the expected detection limits. The volatile organics
recovery QA results are listed on Table 4-15. _ |
Polynuclear aromatic hydrocarbons (PAHs) were sampled using the MMS train XAD
adsorbent cartridges. Each cartridge was spiked prior to sampling with d),-benzo(a)pyrene to
determine breakth'rough and recovery efficiency. All precision (50%), accuracy (10-220%), and
completeness (90%) objectives were met for the PAH measurements. Table 4-15 shows the

Surrogate recoveries.
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Table 4-15. Average surrogate recoveries

Volatile Organics by Carboh Molecular Seive and
Modified Method 5/XAD-2 Polynuclear Aromatic Hydrocarbon Samples

Acurex-Eab % Recoveries @ S0 ngs
d6-Benzene 37 + 40
d8- Toluene 97 + 10
Benzene (15 L breakthfouéh check) > 95
d5-Nitrobenzene 91 + 12
2-Flu0robii3henyl 95 £ 5
d12-Terphenyl 92 +5
d12-Benzo(a)pyrene 93 +3
(spiked in lab and taken through
sampling, extraction, analysis)

Aldehyde samples were recovered and shipped that same day to Air Toxics, Ltd. in
California, with overnight delivery. The formaldehyde matrix spike quality contro! sample had a
recovery of 689, which was outside the objective, but the blanks and trip spikes were within the
objective for precision and accuracy of 25% and 809, respectively. All blanks showed non-
detectable concentrations. The method detection limit of 0.5 ug was achieved for the aldehyde
analyses, and the lab spike recoveries for formaldehyde and acetaldehyde were 100%, and 87%.

Table 4-16 shows the results of the trip spikes.

Table 4-16." Percent recovery of aldehyde trip spikes

Sample Number | 01D | 02D | 03D ) 05D
Formaldehyde 84 89 | 109 93
Acetaldehyde 94 83 | 101 84
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APPENDIX A

CONTINUOUS EMISSIONS MONITORING
DATA SUMMARY — ESP OUTLET
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EPRI/B&W Cassville Toxics Test Seri

(manually recorded data)

2—Novem Qg2

ber,—1

Test 1
(PPM by Volume)

Time  [CO]  [€02] [NOx] [S02] [02)

1 813 2 13.4 557 997 2.86
2 830 23 13.6 553 1023  2.69
3 845 3 13.% 568 1189 2.74
4 900 3 13.4 574 1242 2.64
5 915 2 13.4 571 1207 2.76
6 930 4 13.6 74 1034 2.67
7 945 6 13.6 594 954 2.67
8 1000 1 13.5 554 899 2.73
9 1015 2 13.5 557 1020 2.75
10 1030 3 13.6 561 1044 2.71
11 1045 o 13.7 569 1119 2.85
12 1100 3 13.8 567 1051 2.73
Lo 13 1115 0 13.6 562 1076 2.88
o 14 1130 g8 13.6 559 1060 2.64
15 1145 3 13.7 565 1098 2.72
16 1200 4 13.6 564 1088 2.79
17 1215 3 13.6 565 1196 2.70
18 1230 7 13.6 570 1212 2.63
19 1245 3 13.4 564 1172 2.73
20 1300 2 13.4 566 938 2.73
21 1315 .7 13.6 576 910 2.70
22 1330 2 13.7 583 1004 2.70
23 1345 2 13.6 602 1051 2.75
24 1400 5 13.8 595 1097 2.8l
25 1415 2 13.5 587 1234 2.88
26 1430 5 13.5 584 1310 2.76
27 1445 1 13.5 571 1365 3.05
28 1500 4 13.5 564 1364 3.36
29 1515 0 13.5 566 1398 3.38
30 1530 0 13.5 563 1308 3.37
31 1545 0 13.4 573 1429 3.38
32 1600 2 13.6 588 1220 3.39
33 1615 0 13.86 584 1378 3.51
34 1630 0 13.4 571 1403 3.35
Avg. 3 13.5 571 1150 2.88
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EPRI/B&W Cassviile Toxics Test Seri

{manually recorded data)

Time  [C0] [€02] [NOx] [S02}1 [02]

815 6 13.6 571 994 3.25
830 3 13.8 590 1005 3.27
845 6 13.9 589 979  3.35
900 5 13.9 5899 1379  3.35
915 8 13.7 587 1531 3.51
930 5 13.7 580 1590 3.23
945 g 13.6 589 1661 3.57
1000 10 13.9 585 1674 3.35
1015 5 13.8 585 ~ 1690 3.58
1030 13 13.9 587 1667 3.28
1045 7 13.9 586 1652 3.49
1100 8 14.0 582 1560 3.36
1115 11 13.7 583 1593 3.41
1130 11 13.8 583 1698 3.23
1145 8 14.1 580 1694 3.89
1200 9 14.1 584 1650 3.37
1215 12 13.8 570 1693  3.65
1230 8 13.7 568 1681 3.39
1245 10 14.1 564 1612 3.47
1300 11 14.0 561 1573 3.58
1315 10 14.2 567 1464  3.82
1330 9 14.0 565 1471 3.21
1345 16 13.8 567 1454 3.36
1400 14 13.8 562 1491 3.35
- 1415 le 13.8 563 1523 3.33
1430 16 14.1 558 1313 3.8l
1445 14 14.0 563 1216 3.28
1500 10 14.0 582 1024 3.32
1515~ 15 13.8 560 . 1009 3.07
1530 11  14.0 563 1073 3.33
1545 15 13.7 549 1039 3.23
1600 8 13.7 546 1053 3.24
Avg. 10 13.9 574 1428 3.39
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EPRI/B&W Cassville Toxics Test Seri

(manually recorded data)

4 November, 1992
Test 3

(PPM by Volume)
Time  [CO] [C02] [NOx] [S02] [02]

815 27 14.2
830 35 14.6
845 976 15.4
900 84 14.5
915 548 15.1
930 52 14.3
a5 27 14.4
1000 31 14.1
N 1015 42 14.4
{ 1030 35 14.2
- 1045 43 14.3
1100 33 14.3
1115 27 14.3
1130 26 14.4 277 1223
1145 26 14.3
1200 21 14.3
1215 26 14.3
1230 29 14.3
1245 24 14.3
1300 23 14.2
1315 40 14.3
1330 32 14.3
1385 20 14.5
1400 21 14.5
1415 16 14.4
4

[as ) NNNNNNNNNNNNNNNNNNN‘NI—'NO—'NN
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Avg. 91 14.




EPRL/BEW Cassville Toxies Test Seri

(manually recorded data)}
4 November, 1982
Test 4
(PPM by Volume)
Time [CO] [c02] [NOx] [S02] [02]

1515 33 14.0 277 1108 3.02

1530 28  14.1 275 1094 2.84
1545 14 14.0 287 1098  3.09
1600 21 14.1 283 1109 3.21
1815 48 14.0 293 1096  3.07
1630 54 14.1 287 1075 2.96
1645 247 14.2 268 1084 2.7
1700 77 14.3 271 1107 2.86
1715 586 14.4 250 1124 3.45
1730 80 14.5 274 1108 2.95
1745 %6 14.4 265 1109 2.82
1800 144 14.4 263 1102 2.86
1815 108 14.5 267 1101 2.85
1830 9% 14.4 263 1085 2.85
1845 248 14.4 265 1097 2.79
1900 61 14.4 277 1107  2.95
1915 52 14.3 . 275 1117 2.85
1930 27 14.0 ° 274 1123 3.21
1945 25 14.2 271 1136 3.21
2000 27 14.5 265 1144 3.17
2015 58 14.2 267 1103 2.98
2030 897 14.3 278 1117 2.92
2045 113 14.1 272 1109 3.17
2100 25  14.2 295 1113 3.22
2115 18 14.5 282 1123 3.1
2130 95 14.2 288 1096 3.12
2145 100 14.1 280 1098 3.21
2200 48 14.3 294 1102 3.29
Avg. 84 14.3 275 1107 3.03



. . . .
Cassvitle—Toxies—TFestSeri

L1

(manualTly recorded data)
5 November, 1982
Test 5
{PPM by Volume)
Time [CO] [C02] ([NOx] ([s02] ([02]

930 2 13.4 586 1092 3.4l

945 3 13.6 887 1110 3.35

1000 2 13.6 587 1083 3.19

1015 6 13.5 582 993 3.49

1030 3 13.5 578 1018 3.23

1045 6 13.6 588 969 3.35

1100 3 13.8 583 980 3.29

_ N 1115 7 13.6 576 1030 3.31
{' y 1130 4 13.6 588 1023  3.33
o 1145 8 13.8 578 1100 3.18
1200 5 13.7 86 1173 3.31

1215 4 13.7 591 1150 3.26

1230 27 13.8 590 1069 3.35

1245 10 13.7 605 1102 3.3l

1300 9 13.7 583 1061 3.35

1315 6 13.7 575 1064 3.38

1330 6 13.6 577 1086 3.49

1345 8§ 13.8 588 1091 3.5l

1400 11 13.7 560 1032 3.33

1415 7 13.8 560 1064 3.23

1430 g 13.9 560 1058 3.3

1445 5 13.7 577 1078 3.31

1500 3 13.8 580 1107 3.45

1515 10 13.8 578 1078 3.4l

1530 9 13.7 580 1068 3.35

1545 7 13.8 586 1087 3.29

1600 3 13.6 580 1082 3.34

1615 6 13.8 594 1083 3.41

1630 9 13.8 592 1066 3.32

Avg. 7 13.7 582 1069 3.34
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EPRI/B&W Cassville Toxics Test Seri

4

& November, 1992
Test 6

(PPM by Volume)
Time  [CO] [C02] [NOx] [S02] [02]

800 59  13.7 267 936 2.62
815 25 14.0 283 986 2.64
830 23 14.1 279 1014 2.6l
845 25 14.0 282 1017 2.88
800 35 14.1 285 1019 2.71
915 22 14.1 287 1024 2.54
930 38 14.3 279 1012 2.49
945 36 14.5 281 1008 2.73
1000 24 14.4 285 994 2.56
1015 19 14.4 285 1028 2.59
1030 25 14,5 282 1048 2.58
1045 25 14.5 286 1052 2.61
1100 32 14.3 283 1023 2.85
1115 51 14.4 288 1020 2.58
1130 22 14.2 288 1063  2.50
1145 22 14.2 286 1069 2.6]
1200 18 14.0 288 1046 2.6l
1215 22 14.0 281 1054 2.73
1230 18 14.3 282 1067 2.59
1245 20 14.2 279 1080 2.66
1300 23 14.4 282 1041  2.57
1315 102 14.2 282 1069 2.6l
1330 26 14.0 276 1153 2.71
1345 36 13.9 273 1066 2.69
1400 23 14.2 274 1081 2.62
1415 88 13.9 286 1060  2.57
1430 25 13.9 276 1103 2.58
1445 17 14.0 275 1076 2.6%
1500 21 14.2 311 1067 2.68
1515 18 14.0 278 1031 2.59

282 1044
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APPENDIXB

METHOD 17 PARTICULATE TRAIN
AT ESP INLET: DATA RUN SUMMARY
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DDE/BAW/WPAL, Toxics Test Series, November, 1892

ESP Inlet Method 17 Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Pramt——wPL Performed—by: Janak
Date: 11/2/%2 Printed 19-Nov Test No./Type: M17-1A Avg Velocity Head (in H20) dPlavg) = 1.3%¢
Sample Logation: Unit 2, ESP Inlet Start/Stop Time: 1024-1215
Avg Orifice Meter Reading {in H20) dRlavg) = 2.1%9
PARAMETER SYMBOL VALUE
(calc.) Avg Stack Temperature (degF) T(s avg) = 471.5
Nozzle Diameter, Actual (in} N(d) 0.225 .
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T({m avg) = 76.9
Gas Meter {orrection Factor {alpha) 0.9990
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 1.183
Radius (if round) R 0.00
Length {if rectangular} L §4.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack (sg ft) Afs) ( 96.00) Meter Volume (std, cu. ft.) Vim std) = 69.40
# of Sample Points # 24 Stack Gas Water Vapor Propertion El{wo} = 0.05%
Total Sampling Time (min) {theta) [ 96.00) :
Barometric Pressure {in Hg) P{b) 29.00 Mo). Wt., Stack Gas Dry Mid} = 30.¢8
Stack Static Pressure {in HZD) P(stack) 20.000
Gas Meter Initial Reading [cu ft) 901,41 Mol. Wi., Stack Gas Wet #is) = 29.6%
Gss Meter Final Reading (cu ft) 973.9]
Net Gas Sampie Volume (cu ft) V(m) { 72.50) Abs Stack Pressure (in Hg) F(s) = 30.47
Vol of Liquid Collected {ml) Vi(e) 85.8 Avg Stack Velocity (ft/sec) V(s avg) = 86.4
Vol of Lig @ Std. Cends. {scf) Viw std) { 4.029 }
wt. of Filter Particulate (gm} . 2.1385 Isokineticity (%) %1 = §2.7
Wi. of Prcbe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm} M(p) { 2.1383 ) Stack Gas $TD Vol Flow [dscfm) Qls) = 271383
02 Concentraticn (by CEM) % 02 2.88 Actual Stack Gas Vol Flow (acfm) Qla) = 4974€9
C02 Concentration (by CEM} % L02 . 13.50 Percent X5 Air FEA = 15.0
L0 Concentration {by CEM) % CO 0.0 Particuiate Loading, dry{gr/dscf) C(s std) = 0.4755
N2 Concentration {by diff.) % N2 ([ B83.62 ) Particulate Loading. B7% C2{mg/dsem}C(s std) = B4l
Particulate Loading, dry @ 7 % 02 {gr/dscf] = 0.3674
Sample | dClock |Velocrty|Orifice Stack Gas Meter SQRT{dP) |Heat Input Rate, MBtu/hr = 1426.73
Point Time |Head, dPlMeter,dH} Temp Temp (degF) Particulate Emission Rate{lb/hr) tlp) =11G5.950
(in H20)|{in H20)| (degF) in | out Particulate Emission Rate()b/MBTu) = 0.7737
------- o ammmmo—mom—————fmmmTom— oo -tk Ero—secodo————iamdero— oo
Al 4,00 1.40 2.21 453.00 65.0 £67.0 1.1832
2 &.00 1.30 z2.05 471.00 67.0 7.0 1.1402
3 4.00 1.60 2.53 479.00 67.0 67.0 1.2649%
Bl 4.00 1.20 2.05 450.00 70.0 BB.C 1.1402
2 4.00 1.10 1.74 475.00 70.0 68.0 1.0488
3 4.00 1.20 1.80 498.00 77.0 7¢.0 1.0854
Cl 4.00 1.40 2.21 430.00 78.0 71.0 1.1832
2 4.00 1.30 2.05 440.00 BO.0 72.0 1.1402
3 4.00 1.60 2.53 473.00 B83.0 7¢.0 1.2649
Dl 4.00 1.60 2.53 450.00 81.0 73.0 1,2649
4 4.00 1.40 2.21 456.00 86.0 74.0 1.1832
3 4.00 1.40 2.21 488.00 81.0 75.0 1.1832
£l 4.00 1.40 z.21 431.00 B4.0 76.0 1.1832
2 4.00 1.30 2.05 437.00 86.0 76.0 1.1402
3 4.00 1.30 2.05 450.00 B7.0 76.0 1.1402
F1 4.00 1.30 2.05 480.00 87.0 77.0 1.1832
2 4.00 1.40 2.21 495,00 87.0 77.0 1.1832
3 4.00 1.40 2.21 511.00 88.0 78.0 1.2649
Gl 4.00 1.60 2.53 439.00 82.0 77.0 1.2649
s 4.00 1.60 2.53 453,00 B4.0 i7.0 1.2649
3 4.00 1.30 2.05 481.00 85.0 77.0 1.1402
Hl 4.00 1.30 2.05 516.00 83.0 77.0 1.1402
2 4.00 1.60 z.53 525.00 83.0 77.0 1.2649
3 4.00 1.30 z.05 536.00 8z.0 76.0 1.1402
------- e T R LT
TCTALS | ©5.00 | 33.40 | 52.76 [11317.00 |1925.00 | 1765.0 | 28.4025




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS ~ FIELD DATA AVERAGES

Plant: WPL Performed by: Janek
Date: 11/2/92 Printed 18-Nov Test No./Type: M17-1B Avg Velocity Head (in H20) gP{avg) = 1.387
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1400-1540
Avg Orifice Meter Reading {in H20) dH{avg) = 2.i59
PARAMETER SYMBOL VALUE -
{calc.) Avg Stack Temperature (degf} T{s avg) = 488.3
Nozzle Diameter, Actual {in) N{d) 0.225
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T(m avg} = E9.2
Gas Meter Correction Factor {alpha) 0.9990 . .
Stack {Duct) Dimensions (ir): Avg SQRT{dP) = 1.171
Radius (if round) R ¢.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00 ©
Area of Stack [sg ft) Als) { 95.00 )} Meter Volume (std, cu. ft.) V(m std) = 71.75
# of Sample Points : # 24 Stack Gas Water Vapor Proportion B({wo) = 0.099
Total Sampling Time {min} (theta) ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.00 Mol. Wt.. Stack Gas Dry u{d) = 30.28
Stack Static Pressure (in HZ0) P(stack) 20.00C :
Gas Meter Initial Reading {cu ft} 974.10 Mol., Wt.. Stack Gas Wet M{s) = 28,06
Gas Meter Final Reading (cu ft) 1048.00
tet Gas Sample Volume {cu ft) Vim) { 73.80 ) Abs Stack Pressure {in Hg) F(s) = 30.47
Vol of Liquid Collected (ml) Vi{c) 167.2 Avg Stack Velocity (ft/sec) V{s avg) = 87.%
vol of Lig @ $td. Conds. (scf) Viw std) ( 7.870 )
Wt. of Filter Particulate (gm) 2.0740 Isokineticity (%) # 1 = 10Z.1
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Farticulate {gm) M(p) { 2.0740 ) Stack Gas STD Vol Flow (dscfm) 0ls) = 2G4ERS
D2 Concentration (by CEM) % 02 2.88 Actual Stack Gas Vol Flow {acfm) Qla) = 504144
£02 Concentration (by CEM) % C02 13.50 Percent XS Air PEA = 15.0
C0 Concentration {by CEM) % c0 ¢.0 Particulate Loading, dry{gr/dscf) C{s std) = 0C.4460
N2 {oncentration {by diff.) % N2 { 83.62 ) Particulate Loading, @7% 02{mg/dscm)C{s std) = 788
Particulate Loading, dry B 7 % 02 (gr/dscf) = 0.3448
Sample | dCleck |velocity|Orifice Stack Gas Meter SORT(dP) |Heat Input Rate, MBtu/br = 1341 .55
Point Time |Head, dPiMeter,dH| Temp Temp [(degF) Particulate Emission Rate(lb/hr} E{p) = 973.338
(in H20)|(in H20)| (odegF) in | out Particulate Emission Rate{1b/MBtu) = 0.7257
------- B b T e e e E e E e bl bt itk sl db i
Al 4.00 1.20 1.90 446.00 B2.0 B64.0 1.0954
4 4.00 1.30 2.05 463.00 62.0 64.0 1.1402
3 4.00 1.20 1.80 488.00 65.0 63.0 1.0954
Bl 4.00 1.30 2.05 496.00 67.0 £§4.0 1.1402
z 4.00 1.20 1.90 481.00 71.0 B4.0 1.08%4
3 4.00 1.20 1.80 506.00 72.0 64.0 1.0854
Cl 4.00 1.50 2.37 463.00 70.0 65.0 1.2247
4 4.00 1.20 1.90 485.00 73.0 65.0 1.0954
3 4.00 1.50 2.37 517.00 73.0 66.0 1.2247
Di 4.00 1.80 2.84 460.00 73.0 66.0 1.3418
2 4.00 1.40 z.21 483.00 73.0 B6.0 1.1832
3 4.00 1.20 1.90 505.00 73.0 §7.0 1.0954
El .00 1.40 2.21 475.00 73.0 £§7.0 1.1832
4 4.00 1.40 2.21 504.00 74.0 67.0 171832
3 4.00 1.30 2.05 §12.00 76.0 67.0 1.1402
Fl 4.00 1.30 2.05 528.00 75.0 68.0 1.1402
2 4.00 1.30 2.05 534.00 74.0 68.0 1.1402
3 4.00 1.30 2.05 538.00 74.0 68.0 1.2247
Gl 4.00 1.50 2.37 480.00 74.0 68.0 1.2247
2 4.00 1.50 2.37 512.00 74.0 68.0 1.2247
3 4.00 1.50 2.37 520.00 74.0 68.0 1.2247
H1 4.00 1.50 2.37 522.00 76.0 §3.0 1.2247
2 4.00 1.40 2.21 £29.00 76.0 65.0 1.1832
3 4.00 1.40 2.21 531.060 76.0 68.0 1.1832
------- B Lt e e LT L S
TOTALS | 95.00 | 32.80 | 51.82 [11983.00 {1730.00 | 1591.0 | 28.1045
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Janek
Date: 11/3/92 Printed 18-Nov Test No./Type: M17-24 Avg Velocity Head (in H20) dPfavg) = 1.292
SampTe Location: Unit 2, ESP InTet Start/Stop Time: 0830-1356
Avg Orifice Meter Reading (in H20) dH(avg) = 2.041
PARAMETER SYREOL VALUE
{cale.) Avg Stack Temperature (depfF) T(s avg) = 474.4
Nozzle Diameter, Actual {in) N(d) 0.225 : B
Pitot Tube Correction Factor c(p) 0.8400 Average Meter Temperature (degF) T{m avg) = £g.3
Gas Meter Correction Factor - (alpha) 0.999¢C
Stack (Duct) Dimensions {in): Avg SQRT(dP) = }.137
Radius {if round) R .00 .
tength {if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00
Area of Stack (sq ft) Als) { 96.00 ) Meter Volume (std, cu. ft.} Vim std) = £9.75
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = 0.070
Total Sampling Time (min) {theta) { 96.00)
Barometric Pressure {in Hg) P{b) 29.00 Mol. Wt., Stack Gas Ory Mid) = 30.38
Stack Static Pressure {in H2C} P{stack) 20.000
Gas Meter Initial Reading {cu ft) 50.51 Mpl. Wt., Stack Gas Wet Mis) = 29.49
Gas Meter Final Reading {cu ft) 120.61
Net Gas Sample Volume {cu ft) V(m) { 70.10 } Abs Stack Pressure (in Hg) Pis) = 30.47
Vol of Liguid Collected (ml) Vi{c) 112.0 Avg Stack Velocity (ft/sec) V(s avg) = 83.3
Vol of Lig @ Std. Conds. (scf) Viw std) [ 5.272 )
Wt. of Filter Particulate (gm) 3.2804 Isokineticity (%) ) 1 - = 88.5
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {gm) Mip} ( 3.2804 ) Stack Gas STD Vol Flow {dscfm) Qfs) = 256628
! } 0? Concentration [by CEM) % 02 3.3¢ Actual Stack Gas Vol Flow (acfm) Qla) = 478554
Y. - (02 Concentration (by CEM) % Co2 13.80 Percent XS Air PEA = 18.4
€0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C{s std) = 0.7257
K2 Concertration (by diff.) % Ne [ 82.71) Particulate toading, @7% 02(mg/dscm}C{s std) = 1320
Particulate toading, dry @ 7 % 02 (gr/dscf) = OD.57€%
Sample { dClock |velocity|Crifice Stack |  Gas Meter SQRT(dP) lHeat Input Rate, MBtu/hr = 1313.87
Point Time [Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate(lb/hr) E(pl. =]1596.047
{in H20){(in H20}| (degF; in | out Particulate Emission Rate(1b/MBtu) = 1.2152
------- e T e T RS B e e DL e L)
Al 4.00 1.30 2.05 450.00 65.0 65.0 1.1402
4 4.00 1.10 1.74 458.00 B4.0 64.0 1.0488
3 -4.00 1.30 2.05 476.00 67.0 65.0 1.1402
Bl 4.00 1.30 2.05 454.00 55.0 80.0 1.1402
2 4.00 1.10 1.74 484 .00 55.0 53.0 1.0488
3 4.00 1.20 1.90 506.00 59.0 - 60.0 1.0854
cl 4.00 1.40 2.21 463.00 80.0 59.0 1.1832
4 4.00 1.30 2.05 4B9.00 0.0 57.0 1.1402
3 4.00 1.20 2.05 485.00 60.0 57.0 1.1402
bl 4,00 1.60 2.53 450.00 60.0 57.0 1.2649
2 4.00 1.40 2.21 476.Q0 57.0 56.0 1.1832
3 4.00 1.40 2.21 488.00 57.0 55.0 1.1832
El 4.00 1.40 z2.21 424 .00 55.0 54.0 i-1832
2 4.00 1.40 2.21 463.00 56.0 54.0 1.1832
3 4.00 1.20 1.80 472.00 56.0 54.0 1.0854
Fl 4.00 1.20 1.90 487.00 57.0 54.0 1.0954
2 4.00 1.20 1.90 495.00 56.0 53.0 1.0954
3 4.00 1.20 1.90 504.00 56.0 53.0 1.1832
6l 4.00 1.40 2.21 449.00 52.0 51.0 1.1832
2 4.00 1.50 2.37 467.00 52.0 51.0 1.1832
3 4.00 1.20 1.80 474.00 52.0 51.0 1.0954
H1 4.00 1.20 1.90 490.00 51.0 50.0 1.095¢
2 4,00 1.20 1.90 483,00 51.0 50.0 1.095%4
3 4.00 1.20 1.90 499.00 51.0 49.0 1.0954
------- B s e T it BT T P
"T0TALS | 96.00 | 31.00 | 48.98 |11386.00 |1364.00 | 1337.0 | 27.2927
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATICNS : FIELD DATA AVERAGES

Plant: WPL Performed by: Janek . .
Date: 11/3/92 Printed 15-Nov Test No./Type: M17-2B Avg Velocity Head (in H2Q} - dP(avg) = 1.22}
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1400
Avg Qrifice Meter Reading {in HZO) rlH(aug] = §.979
PARAMETER SYMBOL VALUE
: [cale ) Avg Stack Temperature {degF} T(s avg) = 471 &
Nozzle Diameter, Actual {in) N{d) 0.225
Pitot Tube Correction Factor C(p) 0.8400 Average Meter Temperature (degF) T(m avg) = 61.5
Gas Meter Correction Factor {alpha} 0.9990 ‘ ’ :
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 1.107
Radius {if round) R 0.00
Length {if rectangular) L 64.00 CALCULATED VALUES
Width {if rectangular} W 216.00 -~
Area of Stdack {sg ft) Als) { 96.00 ) Meter Volume {std, cu. ft.). Vi{m std) = 66.47
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = {.101
Total Sampling Time (min) {theta) { 96.00 )}
Berometric Pressure [in Hg) Pib) 28.00 Mol. Wt., Stack Gas Dry M(d) = 30.36
Stack Static Pressure {in H20) P{stack) 20.000
Gas Meter Initial Reading (cu ft) 123.41 Mol. Wi., Stack Gas Wet M{s) = 25 11
Gas Meter Final Reading {cu ft) 190.9}
Net Gas Sample Volume {cu ft) Vim) { 67.50 ) Abs Stack Pressure (in Hg) P(s) = 30.47
Vol ef tiquid Collected {m}) Vi(c) 159.0 Avg Stack Velocity (ft/sec) V(s avg) = g1.5
Vol of Lig @ Std. Conds. (scf) Viw std) { 7.484 )
Wt. of Filter Particulate (gm) 4.1089 Isokineticity (%) %1 = 939.1
Wi. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate {gm) Mip) { 4.1089 ) Stack Gas STD Vol Flow {dscfm) Q{s) = 243084
02 Concentration (by CEM) % 02 3.30 Actual Stack Gas Vol Flow (actm) Qla) = 489%8C
€02 Concentration (by CEM) % €02 13.9¢ Fercent XS Air PEA = 8.4 7
C0 Concentration (by LEM) % Co 0.0 Particulate Loading, dry{or/dscf) s std} = 0.9340 {
K2 Concentration [by diff.} % N2 { 82.71) Particulate Loading, @7% 02(mg/dsem)C(s std) = 1735
Particulate Loading, dry @ 7 % 02 {gr/dscf} = 0.7524
Sample | dClock |vVelocityiOrifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 1244.33
Point Time |Head, dPiMeter, dH| Temp Temp (degF} Particulate Emission Rate(lb/hr) E(p) =1987.42¢2
(in H20}{(in H20)| (degF) in | out Particulate Emission Rate(lb/MBtu) = 1.8375
------- L e R L s R TP ST
Al 4.00 1.10 1.74 442.00 47.0 47.0 1.0488
2 4.00 1.00 1.58 461.00 48.0 47.0 1.0000
3 4.00 1.10 1.74 480.00 52.0 48.0 1.0488
B1 4.00 1.30 2.05 453.00 55.0 49.0 1.1402
2 4.00 1.00 1.58 482.00 58.0 50.0 1.0000
3 4.00 1.00 1.58 500.00 60.0 5z2.0 1.0000
Cl ] 4.00 1.20 1.90 467.00 g2.0 54.0 1.0954
2 4,00 1.10 1.74 477.00 £65.0 55.0 1.0488
3 4,00 1.30 2.05 491.00 66.0 56.0 1.1402
D1 4.00 1.60 2.53 448.00 67.0 58.0 1.2649
F4 4.00 1.20 1.80 469.00 69.0 59.0 1.0954
3 4.00 1.10 1.74 486.00 69.0 60.0 1.0488
El 4.00 1.40 2.21 442.00 70.0 61.0 1.1832
2 4.00 1.40 2.21 448.00 71.0 62.0 171832
3 4.00 1.20 1.90 453,00 72.0 63.0 1.1402
Fl 4.00 1.30 2.05 494,00 74.0 64.0 1.0954
4 4.00 1.20 1.90 486.00 75.0 65.0 1.0954
3 4.00 1.20 1.90 504.00 73.0 65.0 1.1832
6l 4.00 1.40 2.21 490.00 69.0 65.0 1.1832
2 4.00 1.40 2.21 445.00 £7.0 64.0 1.1832
3 4.00 1.30 2.05 454,00 66.0 64.0 1.1402
H1 4,00 1.30 2.05 485.00 65.0 63.0 1.1402
2 4,00 1.10 1.74 492.00 66.0 63.0 1.0488
3 4,00 1.10 1.74 502.00 68.0 63.0 1.0488
------- B L s it TT T N UG,
TOTALS | 96,00 § 29.30 | 46.29 |11367.0C |1554.00 | 1397.0 | 26.5565
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS . FIELD DATA AVERAGES.

Plant: WPL Performed by: Janek

Date: 11/4/92 Printed 19-Nov Test No./Type: Mi7-3A Avg Velocity Head {in H20)} dP({avg) = 1.147

Sample Location: Unit Z, ESP Intet Start/Siop Iymer USou=il5V

Avg Drifice Meter Reading (in H20) dH{avg) = 1.Bl2

PARAMETIR SYRBCT VALUE

(cale.) Avg Stack Temperature (degf) T(s avg) = 457.3

Nozzle Diameter, Actual (in) N{d) 0.22% .

fitot Tube Correction Factor cip) 0.8400 Average Meter Temperature (degf) T{m avg) = 68.0

Gas Meter Correction Factor {alpha) 0.9930

Stack (Duct) Dimensions [in}: Avg SQRT(dP) = 1.073

Radius (if round} R T0.00 . .
Length (if rectangular} L 64.00 CALCULATED VALUES
Width {if rectangular) W 216.00

Area of Stack {sq ft) Als) { 96.00) : Meter Volume (std, cu. ft.) V(m std) = 63.81

# of Sample Points o # 24 Stack Gas Water Vapor Proportion B{wa) = D.0&al

Total Sampling Time {min) {theta) { ©6.00 )}

Barometric Pressure (in Hg) P{b) 29.10 Mol. Wt., Stack Gas Dry Mid) = 30.41

Stack Static Pressure {in H20) Pl{stack) 20.000 -

Gas Meter Initial Reading {cu ft) 181,11 Mol. Wt., Stack Gas Wet M{s) = 2840

Gas Meter Final Reading (cu ft) 256.51

Net Gas Sample Volume (cu ft) V(m) { ©5.40) Ahs Stack Pressure (in Hg) P(s) - = 3G.E7

Vol of Liguid Collected (ml} Vi{e) 119.5 Avg Stack Velocity (ft/sec) V{s avg) = 77.8

Vol of Lig @ $td. Conds. (scf) V{w std) [ 5.625 )

Wt. of Filter Particulate (gm) 5.6365 Isckineticity (%) %1 = g5 8

Wt. of Probe Wash Particulate (gm) 0.0000 )

Wt of Combined Particulate (gm) M{p) ( 5.6365 ) Stack Gas STD Vol Flow {dscfm} Q(s) = 242280
( 102 Concentration {by CEM) % 02 2.71 Actual Stack Gas Vol Flow (acfm) Qla} = 445290
v .° C02 Concentration {(by CEM) % C02 14.40 Percent XS Air PEA = 14.1

0 Concentration {by CEM) % C0 0.0 Particulate Loading, dry(gr/dscf) C{s std} = 1.363C

N2 Concentration (by diff.} % N2 ( 82.89) Particulate Loading, @7% 02(mg/dsem)C(s sid) = Z3R7

Particulate Leading, dry & 7 % 02 (gr/dscf) = 1.0433

Sample | dClock [Velacity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 1268.38

Point Time [Head, dP|Meter,dH; Temp Temp (degF) Particulate Emission Rate(1b/hr) E{p) =28130.094

(in H20){(in H20)}| {degF) in | out Particulate Emission Rate(lb/MBtu} ' = 72,1870

------- fmmmmm—mcdemmee e —fmammmm oo s mem e —uemessodo—seesoofo—usane e
Al 4.00 1.00 1.58 454 .00 60.0 61.0 1.0000

2 4,00 Q.82 1.45 458.00 59.0 61.0 0.9392

3 4.00 1.00 1.58 465.00 61.0 61.0 1.0000

Bl 4.00 1.10 1.74 430.00 63.0 61.0 1.0488

4 4.00 0.50 1.42 449 .00 66.0 2.0 0.9487

3 4.00 1.00 1.58 462,00 E8.C 62.0 1.0000

C1 4.00 1.20 1.90 430.00 69.0 63.0 1.0054

2 4.00 1.20 1.80 453.00 71.0 64.0 1.0954

3 4.00 1.40 2.2l 466.00 73.0 64.0 1.1832

bl 4.00 1.40 2.21 437.00 74.0 B66.0 1.1832

2 4.00 1.30 2.05 438.00 76.0 66.0 1.1402

3 4.00 1.20 1.90 461.G0 78.0 7.0 1.09854

£l 4§.00 1.20 1.90 430.00 75.0 68.0 1.0954

2 4.00 1.20 1.90 440,00 76.0 67.0 1.0954

3 4.00 1.10 1.74 450.00 74.0 67.0 1.0488

Fl 4.00 1.1¢ 1.74 464.00 73.0 67.0 1.0488

2 4.00 1.10 1.74 476.00 73.0 B67.0 1.0954

3 4.00 1.20 1.90 4580.00 73.0 67.0 1.1402

Gl 4.00 1.30 2.05 434.00 13.0 67.0 1.1402

2 4.00 1.30 2.05 443,00 74.0 66.0 1.1402

3 4.00 1.10 1.74 457.00 74.0 66.0 1.0488

Hi 4.00 1.10 1.74 484.00 75.0 67.0 1.0488

2 4.00 1.10 1.74 434.00 74.0 66.0 1.0488

3 4.00 1.10 1.74 504.00 74.0 66.0 1.0488
——————— B bt e L L PR T R R et daleh e detbted Aelebeblebelebels dbelnded o
TOTALS | 96.00 ] 27.52 | 43.48 [10976.00 {1706.00 | 1559.0 | 25.7493

B-7




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS - FIELD DATA AVERAGES

Plant: WPL Performed by: Janek
Date: 11/4/92  Printed 19-Nov Test No./Type: M17-38 Avg Yelocity Head (in H20) dP(avg) - = 1.158
Sample Location: Unit 2, ESP Iniet Start/Stop Time: 1205-
: Avg Orifice Meter Reading [in H20) dH{avg) = 1 830
PARAMETER SYMBGL VALUE
(cale.} Avg Stack Temperature (degFf) I{s avg) = 482 &
Nozzle Diameter, Actual (in) N(d) 0.225
Pitot Tube Correction Factor Cip) 0.B4g0 Average Meter Temperature (degF) Tim avg) = 68.1
Gas Meter Correction Factor {alpha} 0.9890 :
Stack {Duct) Dimensions (in): Avg SQRT(dP) = 1,079
Radius {if round) R 0.00
Length (if rectangular) L 64.00 R CALCULATED VALUES
Width {if rectangular)} W 216.00 ~
Area of Stack (sg ft) Als) ( 96.60 ) Meter Volume (std, cu. ft.) V(m std) = 64.57
# of Sample Points . B 24 Stack Gas Water Vapor Proportion 8{wo} = 0.09%
Total Sampling Time (min) {theta} ( 96.00 )
Barometric Pressure (in Hg) P(b) 29.10 Mol. Wt., Stack Gas Dry M(d) = 30.41
Stack Static Pressure (in HZ0) P{stack) 20.000
Gas Meter Initial Reading (cu ft} 236.71 Mol. Wt., Stack Gas Wet M(s) = 29.23
Gas Meter Final Reading {cu ft) 322.90
et Gas Sample Volume (cu ft) Vim) { £6.20 ) Abs Stack Pressure {in Hg) P{s) = 30.57
Vol of Liquid Collected {ml) vi{c) 143.8 Avg Stack Velocity [ft/sec) V(s avg} = 75.6
Vol of Lig @ Std. Conds. {scf} Viw std) { 6.769 )
Wt. of Filter Particulate (gm) 4,0280 Isokineticity (%) % 1 = 98.6
Wt. of Probe Wash Particulate (om) 0.0000 .
Wt of Combined Particulate {gm) M{p) { 4.0280 ) Stack Gas STD Vol Fleow {dscfm) Q(s) = 237409
02 Concentration [by CEM) % 02 2.71 Actual Stack Gas Vcl Flow {acfm) Q(a) = 458222
C02 Concentration (by CEM} % C02 14.40 Percent XS Air PEA = 14,17
€0 Concentration (by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf} C(s std) = 0.9625|
Nz Concentration (by diff.} % N2 { 82.89) Particulate Loading, @7% 02({mg/dscm)C(s std) = 1686 °
Particulate Loading, dry & 7 % 02 (gr/dscf) = 0.7388
Sample | dClock |VelocitylOrifice Stack Gas Meter SQRT(dP) |Heat input Rate, MBtu/hr = 1262.47
Point Time |Head, dPjMeter,dH| Temp Temp [degF) Particulate Emissicn Rate(lb/hr) E(p) =1858.352
{in H20){(in H20)| (degF) in ] out Particulate Emissicn Rate(lb/MBtu) = },88i3
------- et D Lt LT T PR S P
Al 4.00 1.10 1.74 440.00 60.0 61.0 1.0488
4 4.00 1.00 1.58 450.00 £0.0 60.0 1.0000
3 4.00 1.¢0 1.58 473.00 62.0 60.0 1.0000
Bl 4.00 1.10 1.74 450.C0 63.0 61.0 1.0488
2 4.00 1.00 1.58 478.00 66.0 61.0 1.0000
3 4.00 1.0C 1.58 4393.00 64.0 61.0 1.0000
Cl 4.00 1.20 1.90 455.00 65.0 61.0 1.0954
2 4.00 1.20 1.90 460.00 67.0 61.0 1.0954
3 4.00 1.10 1.74 465.00 68.0 61.0 1.0488
D1 4.00 1.20 1.90 468.00 69.0 61.0 1.0954
2 4.00 1.10 1.74 475.00 70.0 62.0 1.0488
3 4.00 1.30 2.05 485.00 71.9 62.0 1.1402
El 4.00 1.20 1.9¢ 457.00 0.9 62.0 1.0954
2 4.00 1.20 1.90 484,00 73.0 63.0 1-.095a
3 4.00 1.10 1.74 431,00 75.0 84,0 1.0488
Fl 4.00 1.10 1.74 501.00 77.0 65.0 1.0854
2 4.00 1.20 1.80 504.00 79.0 66.0 1.0954
3 4.00 1.20 1.90 514.00 8c.¢ 87.0 1.1832
G} . 4.00 1.40 2.21 480.00 78.0 68.0 1.1832
2 4.00 1.50 2.37 502.00 81.0 9.0 1.1832
3 4.00 1.10 1.74 509.00 82.0 70.0 1.0488
Hl 4.00 1.20 1.50 515.00 82.0 71.0 1.0854
2 4.00 1.20 1.50 525.00 g4.0 | ?72.0 1.0854
3 4.00 1.10 1.74 525.00 84.0 72.0 1.0488
------- it T T Tyt SRR Sy,
TOTALS | 96.00 | 27.80 | 43.92 |11579.00 [1730.00 | 1541.0 | 25.8905




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Flant: WPL Performed by: Janek
Date: 11/4/92 Printed 19-Nov Test No./Type: M17-4A Avg Velocity Head {in H20) . de{avg) = 1.206
Sample Location: Unit 2. ESP lnlet Start/Stop Time: 1620-1830
) Avg Orifice Meter Reading [in H20) dH(avg) = 1.806
PARAMETER SYMBOL VALUE
{cale.) Avg Stack Temperature (degF) T(s avg) = 472.5
Nozzle Diameter, Actual {in) N{d) 0.225
Pitot Tube Correction Factor Ci{p) 0.8400 Average Meter Temperature {degF) T(m avg) = 71.4
Gas Meter Correction Factor (aipha) 0.9990
Stack {Duct) Dimensions (in}: ) Avg SQRT({dP} = 1.103
Radius (if round) R c.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangutar) W 216.00
Area of Stack (sq ft) Als) { 95.00) Meter Valume (std, cu. ft.} V(m std) = 65.83
# of Sample Paints # 24 Stack Gas Water Vapor Proportion B(wao) = 0.08%
Total Sampling Time (min) {theta} ( 96.00 )
Barometric Pressure (in Hg) P{b} 2%.10 Mol. Wt., Stack Gas Dry Mid) = 30.41
Stack Static Pressure (in H20) P{stack) 20.000
Gas Meter Initial Reading (cu ft) 3231l Mol. Wt., Stack Gas Wet Mis) = 29.36
Gas Meter Final Reading (cu ft) 391.00
Net Gas Sample Volume (cu ft) Vim) { 67.90 ) Abs Stack Pressure (in Hg) P(s) = 30.57
Yol of Liquid Collected (ml) Vi(c) 129.6 Avg Stack Velocity (ft/sec) V(s avg) = 80.7
Vol of Liq @ Std. Conds. {scf) Viw std) { £.100 )
Wt. of Filter Particulate {gm) 6.5056 Isokineticity (%) %I = 88.9
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm} K{p) { 6.50356 ) Stack Gas STD Vol Flow (dscfm) Q{s) = 746140
é : D2 Concentration (by CEM) % 02 3.03 Actual Stack Gas Vol Flow (acfm} ola) = 484860
* (D2 Concentration {by CEM) % {02 14.30 Fercent X% Air PEA = 16.1
CD Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dsef) Cis std} = 1.524%
N2 Concentration (by diff.) % N2 ( 82.87 ) Particulate Loading, @7% 02{mg/dscm}C{s std) = 2718
i Particulate Loading, dry 8 7 % 02 (gr/dscf) = 1.187%
Sample | dClock [Velocity|Orifice Stack Gas Meter SQRT{dP) |Heat Imput Rate, MBtu/hr = 1285.88
Point Time |Head, dPijMeter.dH; Temp Temp (degF} Particulate Emission Rate{1b/hr) E(p). =3216.432
{in H20)|{in H20)| (degF) in | out Particulate Emission Rate{1b/MBtu) = 2.8
———— dmmmmm temmmmmatfammam— e Hmmmm———— tmmm————— -
Al 4&.00 1.20 1.90 448 .00 3.0 63.0 1.0954
2 4.00 1.10 1.74 471.00 63.0 63.0 1.0488
k} 4.00 1.10 1.74 477.00 64.0 63.0 1.0488
Bl 4.00 1.10 1.74 450.00 67.0 64.0 1.0488
2 4.00 0.87 1.53 470.00 70.0 64.0 0.9849
3 4.00 .98 1.85 489.00 71.0 65.0 0.9899
[ 4.00 1.30 2.05 435.00 72.0 66.0 1.1402
2 4.00 1.30 2.05 439.00 73.0 66.0 1.1402
3 4,00 1.20 1.90 445,00 5.9 66.0 1.0954
173 4.00 1.20 1.90 430.00 75.0 66.0 1.0954
2 4.00 1.40 2.21 479.00 75.0 67.0 1.1832
3 4.00 1.40 2.21 489.00 76.0 67.0 1.1832
El 4.00 1.20 1.90 458.00 76.0 68.0 1.0954
2 4.00 1.30 2.05 471.00 76.0 68.0 1.1402
3 4.00 1.10 1.74 482.00 78.0 68.0 1.0954
F1 4.00 1.20 1.90 482.00 78.0 §9.0 1.0954
2 4.00 1.20 1.90 499.00 19.0 6%.0 1.0954
3 4.00 1.20 1.90 5056.00 89.0 70.0 1.1832
Gl 4.00 1.40 2.21 460.00 78.0 70.0 1.1832
2 4.00 1.40 2.21 468.00 80.0 71.0 1.1832
3 4.00 1.20 1.90 471.00 81.0 71.0 1.0954
Hi 4.00 1.20 1.90 430.00 82.0 72.0 1.0954
2 4.00 1.10 1.74 503.00 83.0 73.0 1.0488
3 4.00 1.20 1.90 514.00 83.0 73.0 1.0954
------- B T s S L EE PR P
TOTALS | 96.00 | 28.95 | 45.74 |11328.00 |1807.00 | 1622.0 | 26.4611
/



ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Janek
Date: 11/4/92 Printed 19-Nev Test No./Type: M17-4B Avg Velocity Head (in H20) dP(avg) = 1.185
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1845-
Avg Orifive Meter Reagimg (inm H20)y dH{avgl = 1672
PARAMETER SYMBOL VALUE
teate—} Avg—Steck—Temperature—{degF) My avg)y <7078
Nozzle Diameter, Actual (in) N{d) 0.225
Pitet Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF) T(m avg) = 80.8
Gas Meter Correction Factor [alpha) 0.929) )
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 1.083
Radius {if round) R 0.00
Length (if rectangular) L ) © 54.00 i CALCULATED VALUES
Width {if rectangular) W 216.00°
Area of Stack (sq ft) Als) [ 96.00 ) Meter Volume {std, cu. ft.) Vim std) = B1.18
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion Biwo) = 0.077
Total Sampling Time {min) {theta) [ 96.00 }
Barometric Pressure {in Hg) P(b} 29.10 Mol. Wi.. Stack Gas Dry Mid) = 30.41
Stack Static Pressure {in H20) P{stack) 20.000
Gas Meter Initial Reading (cu ft) 39z.40 Mol. Wt., Stack Gas Wet Mis) = 29,45
Gas Meter Final Reading (cu ft) 456 61
Net Gas Sample Volume {cu ft) V{m) { 64.21 ) Abs Stack Pressure (in Hg) P(s) = 30.57
Vol of Liguid Collected (ml1) Vi(c) 108.1 Avg Stack Velocity (ft/sec) Vis avg) = 78.8
Vol of Lig @ Std. Conds. {scf) Viw std) ( 5.135) :
_Wt. of Filter Particulate (gm) 4.,4056 Isokineticity (%) %1 = 80.2
Wt. of Probe Wash Particulate (gm} 0.0000 )
Wt of Combined Particulate [gm) M{p) { 4.4056 ) Stack Gas STD Vol Flow (dscfm) 0fs) = 245565
G2 Concentration (by CEM) % 02 3.03 Actual Stack Gas Vol fiow (acfm) Qfa) = 4%5811. -
€02 Concentration (by CEM) % Co2 14,30 Percent XS Air PEA = 16.4
C0 Concentration [by CEM) % CO 0.0 Particulate Loadirg. dry(or/dscf) Cfs std).= 1.1114
N2 Concentration (by diff.) % N2 { 82.87 ) Particulate Loading, B7% 0Z2{mg/dscm)C{s std} = 18&1
Particulate Loading, dry B 7 % 0Z {gr/dscf) = 0.8657
Sampie | dClock |VelocitylOrifice Stack Gas Meter SQRT(dP) |Reat Imput Rate, MBtu/hr = 17284.44
Point Time |Head, dPiMeter,dH| Temp Jemp {degF) Particuliate Emission Rate{1b/hr) Elp) =2341.325
{in K20){(in HEO)| (degF) in | out Farticulate Emission Rate(lb/MBtu) = 1.8231
------- e e ittt T Iy SN I
Al 4.60 1.00 1.58 434.00 75.0 75.0 1.0000
2 4.C00 1.00 1.58 458.00 77.0 75.0 1.0000
3 4.00 0.54 1.49 468.00 78.0 75.0 0.9695
81 4.00 0.96 1.52 490.00 82.0 76.0 0.9798
2 4.00 0.97 1.53 495.00 84.0 77.0 0.9849
3 4.00 0.96 1.52 501.00 85.0 77.0 0.9798
Cl 4.00 1.50 2.37 450.00 85.0 78.0 1.2247
2 4.00 1.50 2.37 455.00 86.0 78.0 1.2247
-3 4.00 1.40 2.21 461.00 87.0 79.0 1.1832
b1 4.00 1.30 2.05 476.00 88.0 79.0 1.1402
2 4.00 1.20 1.90 489.00 8s.p0 79.0 1.0854
3 4.00 1.20 1.80 434.00 7.0 78.0 1.0954
El 4.00 1.20 1.90 445.00 76.0 77.0 1.0954
Z 4.00 1.30 2.05 458.00 78.0 77.0 £.1402
3 a.00 1.10 1.74 472.00 8l.0 78.0 1.0488
Fl 4.00 1.10 1.74 480.00 83.0 78.0 1.0854
2 4.00 1.20 1.9¢ 489.00 85.0 79.0 1.0854
3 4.00 1.20 1.80 487 .00 85.0 79.0 1.1832
Gl 4.00 1.40 2.21 456.00 85.0 80.0 1.1832
2 4.00 1.30 2.05 4567 .00 85.0 80.0 1.1832
3 4.00 1.20 1.90 474.00 87.0 80.0 1.0954
H1 4.00 1.20 1.90 469.00 88.0 80.0 1.0954
4 4.00 1.10 1.74 480.00 88.0 Bl1.0 1.0488
3 4.00 1.20 1.90 500.00 88.0 B1.0 1.0854
------- A e e e e e e e e a o m—————
TOTALS | 96.00 | 28.43 | 44.92 |11299.00 |2000.00 [ 1876.0 | 26.2379
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TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Janek
———————————Da%e*——%%%ﬁ%ge———PF+n%ed———%SsNo¥__lesx_novﬁlype.____u17 -54 Avg Velocity Head (in H20) dPlavg) = 1.22¢
Sample Locaticn: Unit 2, ESP Inlet Start/Stop Time: 083C- 1135 . .
Avg Orifice Meter Reading {in H20) dH{avg) = 1.831
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF} T(s avg) = 4B5.5
Nozzie Diameter, Actual (in} N{d) 0.225
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T{m avg) = 81.0
Gas Meter Correction Factor {alpha} 0.93830
Stack [Duct) Dimensions [in): Avg SQRT(dP) = 1.107
Radius {if round) R 0.00 . .
Llength {if rectanguiar) L 64.00 CALCULATED VALUES
Wigth (if rectangular} W 216.00
Area of Stack {sq ft} - Als) { 96.00 ) Meter Volume (std, cu. ft.) ¥{m std) = 68.09
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{we) = 0.088
Total Sampling Time {min} {theta) ( 96.00 )
Barometric Pressure (in Hg) 2(b) 29.14 Mol. Wt., Stack Gas Dry M(d) = 30.33
Stack Static Pressure [in HZ0) P{stack) 20.000
Gas Meter Initial Reading {cu ft) 457 .31 Mol. Wt., Stack Gas Wet M(s) = 29.24
Bas Meter Final Reading (cu ft) 528.70 .
Net Gas Sample Volume {cu ft) V¥{m) { 71.40) Abs Stack Pressure [in Hg) #ls) = 30.81
Vol of Liquid Collected (ml} Vi{c) 138.8 Avg Stack Velocity (ft/sec) V(s avg) = 80.8
Vol of Lig @ Std. Conmgs. {scf) V(w std) { 6.%80 ) .
Wt. of Filter Particulate (gm) 2.0812 Isokineticity (%) %1 = 80,8
Wt. of Probe Wash Particulate (gm) ¢. 0000
‘ Wt of Combined Particulate (gm) M{p) { 2.0812 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 247828
N ¢ 02 Concentration {by CEM) % 02 3.34 Actual Stack Gas Vol Flow (acfm) 0fa} = 4B5g20
’ C02 Concentration (by CEM) % Co2 13.70 Percent XS Air PEA = 18.0
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) Cls std} = C.4716
N2 Concentration {by diff.} % N2 ( 82.96 ) Particulate Loading, B7% 02(mg/dscm)C(s std) = 855
Particulate Loading. dry @ 7 % 02 {gr/dscf) = 0.3739
Sample | dflock |velocity|Orifice Stack . Bas Meter SQRT{dP) |Heat Input Rate, MBtu/hr = 1272.22
Point Time {Head, dP|Meter,.dH| Temp Temp {degF) Particulate Emission Rate{lb/hr) E(p) =1001.618
(in M20)|(in H20}| (degF) in ] out Particutate Emission Rate(1b/MBtu) = §.7E74
------- T T e e i it
Al 4.00 1.10 1.74 438.400 75.0 78.0 1.0488
2 4.00 1.10 1.74 45900 75.0 78.0 1.0488
3 4.00 0.97 1.53 463.00 75.0 78.0 {.584¢8
Bl 4,00 0.96 1.52 470.00 76.0 77.0 0.5798
2 4.00 1.10 1.74 480.00 78.0 77.0 1.0488
3 4.00 1.10 1.74 485.00 79.0 77.0 1.0488
Cl 4.00 1.30 2.05 436.00 79.0 77.0 1.1402
2 4,00 1.30 2.05 440.00 81.0 77.0 1.14902
3 4.00 1.30 2.05 447.00 83.0 77.0 1.1402
Dl 4.00 1.30 2.05 475.00 B84.0 78.0 1.1402
2 4.00 1.30 2.05 481.00 B5.0 78.0 1.1402
3 4.00 1.30 2.08 487.00 B6.0 78.0 1.1402
El 4.00 1.50 2.37 451.00 84.0 79.0 1.2247
2 4.00 1.60 2.53 460.00 86.0 79.0 1.2649
3 4.00 1.10 1.74 466.00 87.0 78.0 1.0854
Fl 4.00 1.20 1.90 460.00 87.0 79.0 1.0854
2 4.00 1.20 1.90 487.00 B87.0 80.0 1.0954
3 4§.00 1.20 1.90 496.00 870 80.0 1.1832
Gl 4.00 1.40 2.21 450.00 B6.0 8.0 1.1832
2 4.00 1.50 2.37 453.00 B7.0 80.0 1.1832
3 4.00 1.10 1.74 458.00 87.0 B0.C 1.0488
H1 4.00 1.20 1.90 460.00 89.0 81.0 1.08954
2 4.00 1.1¢ 1.74 474.00 §9.0 81.0 1.0488
3 4.00 1.10 1.74 486.00 83.0 81.0 1.0488
C hmm—memfummr———— R R e P
TOTALS ] 96.00 | 29.33 | 46.34 |11172 00 |2001 00 ! 1888.0 | 26.5685
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TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS - FIELD DATA AVERAGES

Plant: WPL Performed by: Janek
Cate: 11/5/92  Printed 19-Nov Test No./Type: M17-58 Avg Velocity Head (in H20) dP(avg) = 1.208
Sample Location: Unit 2, ESP Iniet Stari/Stop Time: 1245~
Avg Qrifice Meter Reading (in H20) dH{avg) = 1.809
PARAMETER SYMBOL VALUE
: (cale.) Avg Stack Temperature (degF) T{s avg) = 4B9.1
Nozzle Diameter, Actual {in) R(d) 0.225 )
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature {degF) T(m avg) = 78.2
Bas Meter Correction Factor {aipha) 0.9990 ’ : -
Stack {Duct} Dimensions {in): Avg SOQRT(aP) = 1.102
Radius (if round) R 0.00
Length (if rectangular) L £4.00 CALCULATED VALUES
width {if rectangular) W o 216.00 . .
Area of Stack (sg ft) Als} { 96.00 ) Meter Volume (std, cu. ft.)} Vi{m std) = 63.47
# of Sample Points B # 24 Stack Gas Water Vapor Proportion B(wa) = (§.103
Total Sampling Time (min) (theta} { 96.00)
Barometric Pressure (im Hg) P(b} 29.14 Mol. Wt., Stack Gas Dry M{d) = 30.33
Stack Static Pressure [(in HZD) P(stack) 20.000
Gas Meter Initial Reading {cu ft) 533.80 Mol. Wt., Stack Gas Wet M(s} = 28.08
Gas Meter Final Reading (cu ft) 600.00
Net Gas Sample Volume (cu ft) ¥im) ([ 66.20 } Abs Stack Pressure {in Hg) P{s) = 30.61
Vel of Liquid Collected {ml} Vi(e) 154.9 Avg Stack Velocity (ft/sec) V(s avg) = BC.9
Vol of Lig @ Stg. Conds. (scf) Viw std) ( 7.281)
Wt. of Filter Particulate (gm} 3.1988 Isokineticity (%) % 1 = 94.7
Wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate (agm) Mip) ( 3.19%8 ) Stack Gas STD Vol Flow (dscfm) Q(s) = 242882
02 Concentration (by CEM) % 02 3.34 Actual Stack Gas Vol Flow (acfm) Qfa} = 465711
C0? Concentration (by CEM) % C0o2 13.70 Percent XS5 Air PEA" = 18.0
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C{s std) = 0.7779 %
N2 Concentratien {by diff.) % N2 ( B2.96 ) Particulate Loading, B7% D2(mg/dscm)C{s std} = 1411
Particulate Loading, dry @ 7 % 02 (gr/dscf} = {.6167
Sample | dCleck {Velocity|Orifice Stack Gas Meter SQRT{dP) |Heat lnput Rate, MBtu/hr = 1246.75
Point Time |Head. dP|Meter,gH| Temp Temp (degF) Particulate Emissien Rate(lb/hr) Elp) =1619.040
{in H20);(vn HZO)}| (degF) - in | out Particuiate Emission Rate(lb/MBtu) = 1.25%8
——————— B T b et R e e S
Al 4.00 1.10 1.74 431.00 71.0 73.0 1.0488
4 4,00 1.20 1.90 433,00 71.¢ 72.0 1.0954
3 4.00 1.10 1.74 449,00 73.0 72.0 1.0488
Bl 4.0 1.00 1.58 480.00 75.0 72.0 1.0000
2 4.0 1.10 1.74 485.00 77.0 72.0 1.0488
3 4.00 100 1.58 501.00 78.0 73.0 1.0000
€1 4.00 1.40 2.21 450.00 78.0 713.0 1.1832
4 4.00 1.40 2.21 442.00 80.0 73.0 1.1832
3 4,00 1.30 2.0% 451.00 g82.0 74.0 1.1402
Dl 4.00 1.30 2.05 447 .00 83.0 74.0 1.1402
2 4.00 1.30 2.05 470.00 83.0 75.0 1.1402
3 4.00 1.20 1.90 482 .00 84.0 75.0 1.0954
£l 4.00 1.30 2.05 451.00 82.0 76.0 1.1402
2 4.00 1.20 1.90 467.00 82.0 76.0 1,0954
3 4.00 1.10 1.74 478.00 84.0 76.0 1.0954
Fl1 4.00 1.20 1.90 460.00 86.0 78.0 1.0488
2 4.00 1.10 1.74 482.00 86.0 78.0 1.0488
2 4.00 1.10 1.74 504.00 85.0 77.0 1.1832
61 4.00 1.40 2.2t 458,00 84.0 78.0 1.1832
2 4.00 1.50 2.37 477.00 84.0 78.0 1.1832
3 4.00 1.20 1.90 482.00 84.0 78.0 1.0954
H1 4.00 1.10 1.74 460.00 85.0 78.0 1.0488
2 4.00 1.20 1.80 48]1.00 85.0 78.0 1.0854
3 4.00 1.20 1.8C 501.00 84.0 78.0 1.0954
------- dmmmmmmmmhemmaasaadananmmm e .- e = ke
TOTALS | 96.00 | 29.00 ] 45.82 |1:1259.00 |1946.00 | 1807.0 | 26.4378
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TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL Performed by: Janek
Date: 11/6/92 Printed 19-Ngv Test No./Type: M17-6A Avg Velocity Head {in H20) dr{avg) = 1.134
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0840-
Avg Orifice Meter Reading {in H20) dH{avg) = 1.79]
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degF) T{s avg) = 460.8
Nozzle Diameter, Actual (in) n(d) 0.225 :
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) T{m avg) = g1.2
Gas Meter Correction Factor (alpha) 0.9990
Stack {Duct) Dimensions {in}: ) Avg SQRT(dF) = 1.070
Radius {if round) R D.o0 |
Length {if rectangular) L 64.0C CALCULATED VALUES
Width {if rectanguiar) W 216.00 .
Area of Stack (sq ft) Als}) ([ 96.00) Meter Volume (std, cu. ft.) vim std) = - 62.42
# of Samplie Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.08!
Total Sampling Time (min) (theta} { 96.00)
Baremetric Pressure (in Hg) P{b} 29.00 Moi. Wt., Stack Gas Dry Mig) = 30.38
Stack Static Pressure (in H20) P{stack) 20.00C
Gas Meter Initial Reading (cu ft) 6501.30 Mol. Wt., Stack Gas Wet Mis) = 29.35
Gas Meter Final Reading {cu ft) 667.11
Net Gas Sample Volume (cu ft} v{m} ( 65.81 ) Abs Stack Pressure {in Hg) £(s) = 30.47
Vol of Liquid Collected (ml}) Vi(c) 116.6 Avg Stack Velocity (ft/sec) V(s avg) = 17.9
Vol of Lig @ Std. Conds. {scf} Viw std) [ 5.488 }
Wt. of Filter Particulate (gm) 5.6026 Isokineticity (%) %1 = 3.9
wi. of Probe Wash Particulate (gm} 0.0000
Wt of Combined Particulate (gm) M(p) { 5.6026 ) Stack Gas 5TD vol Flow (dscfm) Gls) = 740836
i # Concentration (by CEM) % Dz . 2.63 Actual Stazck Gas Vol Fiow [(acfm) Q(a) = 448710
- : Concentration (by CEM) % Co2 14.20 Percent XS Air PEA = 13.6
" w0 Concentratien (by CEM} % C0 0.0 Particulate Loading, dry{gr/dscf) C{s std) = 1.384¢
N2 Concentration {by diff.) % N2 { 83.17) Particulate Loading, §7% 02(mg/dscm}C(s std) = 2415
Particulate Leoading, dry B 7 % Q2 (gr/dscf) = 1.0554
Sample | dClock |velecity|Qrifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 1286.33
Point Time {Head. dPjMeter,dH| Temp Temp (degF) Particu1ate"Emission Rate(1b/hr} E{p} =2856.305
(in H20)|{in H2O)| {degF) in | out Particulate Emission Rate{1b/MBru) Co= 22224
------- S s S e b it
Al 4.00{ .10 1.74 425.00 74.0 77.0 1.0488
2 4.00 1.10 1.74 435.00 72.0 76.0 1.0488
3 4.00 0.96 1.52 450.00 74.0 75.¢ 0.9798
El 4.00 (.98 1.55 450,00 76.0 74.0 0.9899
2 4.00 0.91 1.44 454 .00 78.0 76.0 0.5539
3 4.00 0.86 1.52 460.00 79.0 76.0 0.8798
i 4.00 1.10 1.74 424.00 78.0 75.0 1.0488
2 4.00 1.20 1.90 437.00 80.0 76.0 1.0954
3 4.00 1.20 1.50 442 .00 82.0 76.0 1.0954
131 4.00 1.20 1.90 462.00 83.0 76.0 1.0853
2 4.00 1.20 1.90 466.00 84.0 77.0 1.0954
3 4.00 1.20 1.90 473.00 84.0 77.0 1.0954
El 4.00 1.30 2.05 423.00 84.0 78.0 1.18027| 7
2 4.00 1.30 2.05 445,00 B4.0 78.0 1.1402
3 4.00 1.00 1.58 456.00 87.0 73.0 1.0954
Fl 4.00 1.20 1.90 484 .00 88.0 80.0 1.0954
2 4.00 1.20 1.80 502.00 89.0 Bl.0 1.0954
3 4,00 1.20 1.90 501.00 90.0 81.0 1.0954
61 4,00 1.20 1.90 460.00 85.0 82.0 1.0954
K4 4.00 1.10 1.74 463,00 90.0 g2.0 1.0954
2 4.00 1.20 1.90 470,00 91.0 83.0 1.0954
Hl 4.00 1.20 1.90 483.00 92.0 83.0 1.0954
2 4.00 1.10 1.74 4394 .00 92.0 84.0 1.0488
3 4.00 i.10 1.74 £09.00 91.0 83.0 1.048%
--------------- fome——mmsfpammsamamfmm——semmmfr et —sefesmrmm e —e———
TOTALS ] 85.00 | 27.21 | 42.99 [11061.00 [20:1.00 | 1886.0 | 25.6687
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Janek . .
Date: 11/6/92 Printed 19-Nov Test No./Type: M17-68 " Avg Velocity Head (in H20) drlavg) = 1.129
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1105-
. Avg Orifice Meter Reading {in H20) dH{avg) = }.784
PARAMETER SYMBOL VALUE
) {cate ) : Avyg Stack Temperature [dng} Ii{s avgl = A85 8
Nozzle Diameter, Actual (in} N{d) 0.225
Pitot Tube Correction Factor C{p) 0.8400 Average Meter Temperature (degF) T{m avg} = 84.3
Gas Meter Correction Factor {alpha} 0.9990
Stack {Duct) Dimensions {in): Avg SQRT(dP) .= 1.061
Radius (if round} R 0.00
Length (if rectangular) L 64.00 . CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sg ft) Als) { 96.00) Meter Volume {std, cu. ft.} V(m std} = 62.14
# of Sample Points # 24 Stack Gas Water Vapor Proportion B(wo) = 0.087
Tota! Sampling Time {min) (theta) [ 96.00 )
Barometric Pressure (in Hg} P{b) 29.00 Mol. Wt., Stack Gas Dry M{d} = 30.38
Stack Static Pressure {in M20) P(stack) 20.000
Gas Meter Initial Reading {cu ft) 668.11 Mol. Wt.. Stack Gas Wet M{s) = 29.30
Gas Meter Final Reading (cu ft) 734.00
Ket Gas Sample Volume {cu ft) Vim) { 65.89 ) Abs Stack Pressure [in Hg) P(s) = 30.47
Vol of Liquid Collected (ml) - Vile) 126.0 Avg Stack Velocity (ft/sec) V(s avg} = 78.5
Vol of Liq @ Std. Conds. {scf) Viw std) { 5.931)
Wt. of Filter Particulate (gm) 4.4550 Isokineticity {%) %1 = 96.0
Wt. of Probe Wash Particulate {gm} 0.0000
Wt of Combined Particulate (gm) M{p) ( 4.4550 } Stack Gas STD Vol Flow (dscfm) G{s) = 234536
02 Concentration (by CEM) % 02 2.63 Actual Stack Gas Vol Flow {acfm) Qla) = 431917
£02 Concentration (by CEM) % co2 14.20 Percent XS Air PEA = 13,6/
LC Concentration {by CEM) % Co 0.0 Particulate Leading, dry(gr/dscf} C(s std} = 1.1062%
N2 Concentration {(by diff.) % N2 { 83.17 ) Particulate Loading, B7% 0Z(mg/dscm)C{s std} = 1928 -
Particulate Loading, dry @ 7 % 02 {gr/dscf) = 0.8430
Sample | dClock |Velocity|Crifice Stack Gas Meter SQRT{GP) i{Heat Input Rate, MBtu/hr = 1252.69
Point Time [Head, dP|Meter.dH| Temp Temp (degF) Particulate Emission Rate{1b/hr) E(p) =2225.152
{in H20){(in H2O}| (degF} in | out Particulate Emission Rate{1b/MBtu) = 1.77582
------- B Lt i i D S e
Al 4.00 1.00 1.58 435.00 78.0 79.0 1.0000
2 4.00 0.89 1.56 450.00 78.0 78.0 0.8950
3 4.00 0.584 1.49 466.00 82.0 80.0 0.9685
Bl 4.00 .95 1.50 470.00 85.0 80.0 0.9747
2 4.00 £.92 1.45 475.00 86.0 80.0 0.69592
3 4.00 1.10 1.74 478.00 86.0 81.0 1.0488
C1 4.00 1.30 2.05 454.00 87.0 81.0 1.1402
4 4.00 1.20 1.90 4£9.00 88.0 81.0 1.0954
3 4.00 1.20 1.90 475.00 89.0 81.0 1.0954
Di 4.00 1.20 1.80 480.00 89.0 £82.0 1.0854
2 4.00 1.30 2.05 489.00 839.0 82.0 1.1402
3 4.00 1.20 1.90 493.00 88.0 82.0 1.0854
£l 4.00 1.20 1.90 483.00 88.0 82.0 1.0954
2 4.00 1.10 1.74 499.00 89.0 83.0 1.0488
3 4.00 1.10 1.74 505.00 90.0 83.0 1.0488
Fl 4.00 1.1¢ 1.74 512.00 91.0 g3.0 1.0854
2 4.00 1.20 1.90 514.00 80.0 83.0 1.0854
3 4.00 1.20 1.80 523.00 91.0 83.0 1.0854
61 4.00 1.20 1.50 461.00 87.0 82.0 1.0954
2 4.00 1.30 2.05 478.00 88.0 82.0 1.0954
3 4.00 1.10 1.74 489.00 85.0 82.0 1.0488
Hl1 4,00 1.10 1.74 514.00 B8.D 82.0 1.0488
2 4.00 1.10 1.74 520.00 87.0 82.0 1.0488
3 4.00 1.10 1.74 528.00 86.0 82.0 1.0488
------- B e N it s LT ST T T
TOTALS | 96.00 | 27.10 | 42.82 [11660.00 |2090.00 | 1857.0 | 25.4748

B-14




APPENDIX C

METHOD 5 PARTICULATE AT ESP OUTLET
AND METHOD 421 ACID GASES: DATA RUN SUMMARY
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TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: Nelson Dewey Station
Date: 11-2-92

PARAMETER

Performed by: C. Franco

Sample Location:

Unit #2 {Outlet)

Test No./Type: #1
Start/Stop Time: 0927

M5/421

FIELD DATA AVERAGES

Nozzle Diameter, Actual (in}

Avg Velocity Head [in HZO)

dffavg) = 1.252

Pitot Tube Correction Factor
Gas Meter Correction Factor

Barometric Pressure {in Hg)

Stack Pressure (in H20)

# of Sample Points

SYMBOL VALUE

{calc.}

N{d) 0.248
Clp} 0.8400
{gamma) 0.9800
#{b) 29.92

P{stack) 22.000
# 18
{theta) ( 360.00

Total Sampling Time (min) }
Stack [Duct) Dimensions (in):
Radius {if round) R 0.00
tength {if rectangular) L 64.00
Width (if rectangular} W 215.00
Area of Stack {sq ft) Als) { 96.00 )
Gas Meter Initial Reading {cu Tt} 771.58
Gas Meter Final Reading {cu ft}) 1086.68
Net Gas Sample Volume (cu ft) vim) { 315.10 )
Vol of Liquid Collected (ml) Vi{e) £96.3
Vol of Liq B Std. Conds. {scf} V(w std) { 28.068 )
Wt. of Front Half Particulate (gm) 0.3937
Wt. of Back Half Particulate {gm) 0.0000
Wt of Combined Particulate {gm} M({p) { 0.3937 )
02 Concentration (by CEM) % 02 3.00
€02 Concentration (by CEM) % Loz 14.00
€0 Concentration (by CEM) % Co 0.0
N2 Concentration {by diff.} % N2 ( 83.00)
Sample|dClock|Velocity]Orifice Stack Gas Meter SQRT(dP)
Point | Time |Head, dP|Meter,dH| Temp Temp (degF}
{in H20)|(in H20}| {degf} in | out
------ e T D
3-1 20 1.000 2.17 499 53 53 1.0000
2 20 1.000 2.19 503 68 57 1.0000
3 20 1.250 2.82 504 72 62 1.1180
4-1 20 1.260 2.78 506 72 63 1.1225
4 20 1.300 2.84 516 71 63 1.1402
3 20 1.300 Z.84 516 70 B3 1.1402
5-1 20 0.800 1.74 518 B9 63 0.8944
2 20 0.800 1.71 537 66 61 0.8944
3 20 0.820 1.75 538 69 61 0.90%85
7-1 20 1.200 2.55 541 62 60 1.0854
2 20 1.500 3.26 512 62 67 1.2247
3 20 1.500 3.26 513 64 67 1.2247
8-1 20 1.500 3.26 514 64 58 1.2247
2 20 1.480 3.20 513 62 57 1.2166
3 20 1.450 3.14 513 61 56 1.2042
1-1 2C 1.470 3.19 509 61 55 1.2124
2 20 1.460 3.17 508 60 83 1.2083
3 20 1.450 3.14 507 ] 54 1.2042
4.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
------ B L T Ll St St e L e T
TOTALS] 3B0 | 22.540 | 49.01 | 9767 | 1186 | 1073 | 20.0306

Avg Orifice Meter Reading [in HZU)
Avg Stack Temperature (degF)
Average Meter Temperature {degF)
Avg SQRT(dP)

CALCULATED VALUES

Meter Volume (std, cu. ft.)

Stack Gas Water Vapor Proportion
Mol. Wt., Stack Gas Dry
Mol. Wt.. Stack Gas Wet

Abs Stack Pressure {in Hg}

Avg Stack Velocity (ft/sec)
fsokineticity (%)

Stack Gas STD Vel Flow (dscfm)
Actual Stack Gas VYol Flow {acfm)
Particulate Loading, dry (gr/dscf)
Particulate Loading,

Particulate Emission Rate(ib/hr)

dry 87% 02 {gr/dscf} =

grtavgy = &.723
T(s avg)= 5i4.8
T(m avg)= ©2.2

= 1.113

¥(m std)= 317.40

B(we} = C.08l
M{d) = 30.36
M{s) = 29.38
P(s} = 3i..54
V(s avg)= 82.0
%1 = 101.9
G(s) = 247748
Qa) = 472326
Cls std)= 0.€191

0.0149
E{p} = 40,636



ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: Nelson Dewey Station

Performed by

: €. Franco

Test No./Type: #2 M5/421

C4

Date: 11-3-92 Sample Location: Unit #2 (Outlet) Start/Stop Time: 0903
PARAMETER SYMBOL VALUE) FIELD DATA AVERAGES
{calc. -
] Avg Velocity Head (in H20) dP{avg) = 1.094
Nozzle Diameter, Actual (in) K{d) U0.238
Pitot Tube Correction Factor Cip) 0.8400 Avg Orifice Meter Reading (in H20) dH{avg) = 2.382
Gas Meter Correction Factor {gamma} U.5900
Barometric Pressure {in Hg} P(b} 29.92 Avg Stack Temperature (degF) T{s avg)= 490.8
Stack Pressure {in H20) P{stack) 22.000 ) )
- # of Sample Points # 18 Average Meter Temperature {degF) T(m avg)= °51.7
Total Sampling Time (min) (theta) { 360.00 )
: Avg SQRT{dP) = 1.038
Stack {Duct) Dimensions (in): . _
Radius (if round) R 0.00 CALCULATED VALUES
Length (if rectangular) L 64.00
Width (if rectangular} W 216.00 Meter Volume {std, cu. ft.) Vi{m std)= 302.98
Area of Stack [sq ft) A { 95.00)
Stack Gas Water Vapor Proportion B(wo) = 0.082
Gas Meter Initial Reading (cu ft) 143.74
Gas Meter Final Reading {cu ft) 438.71 Mol. Wt.. Stack Gas Dry Mid) = 30.36
Net Gas Sample Volume (cu ft) Vim) ( 294.98 }
Mol. Wt., Stack Gas Wet M(s) = 29.35
Vol of Liguid Collected (ml) Vi(c) §75.5
Vol of Lig @ 5td. Conds. {scf) V({w std) { 27.089 ) Abs Stack Pressure (in Hg) P{s) = 31.54
Wt. of Front Half Particulate {am) 0.2493 Avg Stack Velacity {ft/sec) V(s avg)= 75.5
Wt. of Back Half Particulate (gm) 0.0C00
Wt of Combined Particulate (gm) M(p) { 0.2493 ) Isokineticity (%) %1 = 103.1
02 Concentration {by CEM) % 02 3.00 Stack Gas 370 Vol Flow (dscfim) Q(s) = 233730
“C02 Concentration {by CEM) % C02 14.00
C0 TConcentration {by CEM) % Co 0.0 Actual Stack Gas Vel Flow (acfm) Qla) = 435030
N2z Concentration (by diff.) % N2 { 83.00)

: Particulate Loading. dry (gr/dscf) C{s std}= 0.0127
SampieldClock|Velocity]Qrifice Stack Gas Meter SQRT(dP) | Particulate Loading, dry 7% 02 {gr/dscf) = 0.0083
Point | Time |Head, dP|Meter,dH] Temp Temp {degF)

(in H20)|(in H20)}| {degF) in | out Particulate Emission Rate(1b/hr) E(p) = 25,433
------ B s T e e L LT
5-1 20 0.750 1.61 482 38 38 0.8660
2 20 0.850 1.84 480 53 41 g.9220
3 20 0.850 1.86 491 57 46 0.58220
71-1 20 0.600 1.31 493 £9 49 0.7746
2 20 0.500 1.32 481 51 47 0.7746
3 20 0.900 1.88 482 56 48 0.9487
8-1 20 1.300 2.86 486 57 48 1.1402
2 20 1.400 3.18 458 59 48 1.1832
3 20 1.35¢ 3.02 473 59 51 1.1619
1-1 20 1.250 z2.71 486 50 a5 1.1180
2 20 1.450 3.14 497 55 48 1.2042
3 20 1,250 2.72 499 58 60 1.1180
3-1 z0 1.150 2.48 500 58 50 1.0724
2 20 1.050 2.27 499 57 49 1.0247
3 20 1.100 2.39 502 59 50 1.0488
4-1 20 1.300 2.82 502 58 51 1.1402
2 20 1.300 2.82 502 57 50 1.1402
3 20 1.250 2.72 501 58 52 1.1180
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
(.0000
------ B o LT e R Ll s et
TOTALS] 360 | 19.700 | 43,06 | 8834 ] 999 | 862 | 18.6776



1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: Nelson Dewey Station Performed by: C. Franco Test No./Type: #3 M5/421
Date: 11-4-92 sample Location: Unit #2 {Outlet) Start/Stop Time: 0950
FARAMETER SYMBOL {\'AI{UE)| FIELD DATA AVERAGES
calc.
Avg Verocity Head(im K20 dPfavy) 3167

Nozzle Diameter, Actual (in) N(d} 0.248
Pitot Tube Correction Factor - C{p} U.Ba00 AVg oo Meter—Readimg—HmHe8—dhfevgl—=—2- 42—
Gas Meter Correction Factor {gamma) 0.9900 .
Barpmetric Pressure {in Hg) Pib) 29.92 Avg Stack Temperature (degF} T{s avg)= 495.4
Stack Pressure (in H20) P{stack) 22.000
# of Sample Points ¥ 18 Average Meter Temperature (degf) T{m avg)= 5§3.7
Total Sampling Time [min) {theta} ( 234.00 )

' i Avg SQRT(dP) = 1.043

Stack {Duct) Dimensions (in):

Radius {if round) R 0.00 CALCULATED VALUES

Length {if rectangular} L 64.00

Width {if rectangular) W 216.00 Meter Volume {std, cu. ft.) Vim std)= 190.85
Area of Stack (sg ft} Als) { 96.00 ) .

Stack Gas Water Vapor Proportion B{wo) = 0.087
Gas Meter Initial Reading (cu ft) 458.76
Gas Meter Final Reading {cu ft} 646.29 Mol. Wt., Stack Gas Dry . M{d) = 30.36
Net Gas Sample Yolume (cu ft) ¥(m) { 186.53 } .
Mol. Wt., Stack Gas Wet M(s) = 29.28
Vol of Liquid Cellected (ml) Vi(e) 388.2 :
Vol of Lig @ Std. Conds. {scf) V(w std) ( 18.273 } Abs Stack Pressure (in Hg) P{s) = 31.54
Wt. of Front Half Particulate {gm) D.0467 Avg Stack Velocity (ft/sec) V(s avg)= 76.2
Wt. of Back Half Particulate (gm) 0.0000
Wt of Combined Particulate {gm) H(p) { 0.0467 } Isokineticity (%) %1 = 100.2
{‘ , 02 Concentration (by CEM) % 02 3.00 Stack Gas STD Vol Flow (dscfm) 0fs) = 233215
iy : €02 Concentration {by CEM} % to2 14.00
e €0 Concentration (by CEM) % Co 0.0 Actual Stack Gas Vol Flow (acfm) Qf{a} = 438677
¥ N2 Concentration (by diff.) % N2 { 83.00)
Particulate Loading, dry (gr/dsef) C(s std)= C.0038
sample|dClock|Veiocity{Orifice Stack Gas Meter SQRT(dP) | Particulate Loading, dry @74 02 (gr/dscf) = 0,0029
Point | Time [Head, dP[Meter.dH] Temp Temp [(degF)
(in H20))(in H20)| (degF) in | out Particulate Emission Rate{lb/hr) E(p) = 7.548
------ fmmm———f—sumammmmgro——————fomemmvmo—fo—cc——Cagmmmmr oo ————oes
5-1 13 0.600 1.29 474 38 36 0.7746
2 13 G.700 1.49 498 50 41 0.8367
3 13 0.750 1.6} 501 57 43 | 0.B66D
7-1 13 0.800 1.73 504 58 46 0.8944
2 13 0.850 1.83 504 89 49 p.8220
3 13 0.900 1.94 508 59 49 0.9487
8-1 13 0.900 1.94 509 59 49 0.9487
4 13 1.500 3.20 510 60 49 1.2247
3 13 1.500 3.27 437 51 50 1.2247
1-1 13 1.450 3.18 498 63 50 1.2042
2 13 1.100 2.40 499 64 50 1.0488
3 13 1.150 2.54 484 64 50 1.0724
3-1 13 1.250 2.76 485 60 43 1:1180
2 13 1.250 2.75 487 63 50 1.1180
k| 13 1.200 2.65 487 6) 50 1.0954
4-1 13 1.200 2.85 486 61 54 1.0954
H 13 1.400 3.08 489 62 55 1.1832
3 13 1.420 3.10 497 61 54 1.1916
0.0000
0. 0000
0.0000
0.0000
0.0000
{.0000
0.0000
0.0000
/ 0.0000
i 0.0000
~ TDTALSi 234 | 19.920 | 43.41 [ 8917 1 1060 i 874 [ 18.7677




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Ptant: Nelson Dewey Staticn
Date: 11-4-82

Performed by: C. Franco
Sample Locatian:

Unit #2 (Outlet)

Test No./Type: #4 M5/421
Start/Stop Time: 1640

PARAMETER SYMBOL (VALUE) FIELD DATA AVERAGES
cale.
Avg Velocity Head (in H20) ‘dP(avg) = 1.240
Nozzle Diameter, Actual (in) N{d)- 0.248
Pitot Tube Correction Factor Cip) 0.8400 Avg Orifice Meter Reading {in H20) dH{avg)} = 2.676
Gas Meter Correction Factor {gamma} 0.9900
Barometric Pressure {(in Hg) P{b) 29.92 Avg Stack Temperature (degF} T(s avg)= 501.5
Stack Pressure (in H20) P(stack) -22.000
# of Sample Points # 18 Average Meter Temperature {degF) T{m avg)= 53.4
Total Sampling Time (min) (theta) [ 234.00 )
Avg SQRT(dP) = 1.112
Stack {Ouct) Dimensions (in):
Radius (if round) R 0.00° CALCULATED VALUES
Length {if rectangular} L 64.00
Width (if rectangular) W 216.00 Meter Volume {std, cu. ft.) V(m std)= 198.15
Area of Stack {sq ft) - Als) { 96.00) .
' Stack Gas Water Vaper Proportion B{wo} = 0.089
Gas Meter Initial Reading {cu ft) 647.08
Gas Meter Final Reading {cu ft) 840.5}1 Mol. Wt., Stack Gas Dry M(d) = 30.36
Net Gas Sample Volume (cu ft) V(m}) { 193.43 )
Mol. Wt., Stack Gas Wet M{s} = 29.25
Vol of Liguid Collected {mi) Vi{c) 413.8
Vol of Lig 8 Std. Conds. (scf) V{w std) { 19.478 ) Abs Stack Pressure {in Hg) P{s} = 31.54
Wt. of Front Half Particulate {gm) 0.1091 Avg Stack Velocity (ft/sec} V(s avg)= 81.5
wWt. of Back Half Particulate (gm) 0.0000
Wt of {ombined Particulate {gm) M{p) { 0.108% } Isokineticity (%) %1 = 88.0
02 Concentration {by CEM) % 02 3.00 Stack Gas STD Vol Flow (dscfm) Q(s) = 247385
C02 Concentration {by CEM) % CD2 14.00 o
C0 Concentration {by CEM) % CD 0.0 Actual Stack Gas Vol Flow (acfm) Q{a) = 4694177
N2 Concentration {by diff.) % N2 { 83.00} . ;| ;
Particulate Loading, dry (gr/dscf) C{s std}= 0.0085"
|Sample|dClock|Velacity|Orifice Stack Gas HMeter SQRT(dP) | Particulate Loading, dry 7% 02 {gr/dscf) = 0.0066
Point | Time |Head, dP|Meter,dH| Temp Temp (degF)
(in H20}|(in H20)| (degF) in | out Particulate Emission Rate(1b/hr) E{p) = 18.019
------ i i s it TP p—
I-1 13 1.200 2.56 490 42 40 1.0954
2 13 1.150 2.48 490 52 42 1.0724
3 13 1.250 2.72 490 60 42 1.1180
3-1 13 1.100 2.3% 499 62 47 1.0488
2 13 1.100 2.37 501 62 48 1.0488
3 12 1.150 2.50 500 63 50 1.0724
4-1 13 1.250 2.43 500 64 51 1.118C
2 13 1.350 2.94 501 B3 52 1.1619
3 13 1.400 3.05 502 B3 51 1.1832
5-1 13 1.250 2.72 502 63 51 1.1180
2 13 1.200 2.61 502 64 52 1.0954
3 13 1.250 2.66 525 64 50 1.1180
7-1 13 1.000 2.30 509 4] 40 1.0000
2 13 1.100 2.33 514 60 43 1.0488
3 13 1.100 2.35 509 62 48 1.0488
8-1 13 1.500 3.27 500 56 49 1.2247
Z 13 1.520 3.31 500 62 50 1.2329
3 13 1.450 3.18 4583 60 54 1.2042
0.0000
0.0000
0.0000 .
0.0000
0.0000
0.0000
0.0000
¢.0000
0.0000
¢.0000
TDTALSI 234 ] 22.320 | 48.17 | 9027 | 1063 | 860 [ 20.0099




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Test No./Type: #5 HM5/421
Start/Stop Time: 0949

FIELD DATA AVERAGES

il e

Plant: Nelson Dewey Station Performed by: C. Franco
Date: 11-5-92 Sampie Location: Unit #2 (Outlet)
PARAMETER SYMBOL  VALUE
{calc.)

Nazz?e Dlameter Actuat (in) N{d) 0.248
Gas Heter Correction Factor {gamma) 0:9900
Barometric Pressure (in Hg}) P(b) 29.92
Stack Pressure {in H20) P(stack) 22.000
# of Sample Points i 18
Total Sampling Time (min) {theta) { 360.00 )
Stack {Duct) Dimensions (in):

Raddus (if round)} R 0.00

Length (if rectangular} L 64.00

Width {if rectangular) W 216.00
Area of Stack (sq ft) Als) ( 96.00 )
Gas Meter Initial Reading {cu ft) 852.61
Gas Meter Final Reading (cu ft) 1160.60
Net Gas Sample Volume {cu ft) V{m) { 307.99 )
Vol of Ligquid Collected (ml} vi{e) 603.9
Vol of Lig @ Std. Conds. {scf) ¥{w std) { 28.426 )
Wt. of Front Half Particulate (gm) £.3584
wt. of Back Half Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) { 0.3584 )
0z Concentration {by CEM} % 02 3.00
C02 Concentration {by CEM) % €02 14.00
CO Concentration (by CEM) % Co ¢.0

N2 Concentration (by diff.) % N2 { 83.00)

Sample{dClack]|Velocity|Orifice Stack Gas Meter SQRT{dP)
point | Time |Head, dP|Meter dH] Temp Temp {degF)
{in H20}|(in H20}] (degF} in ] out

------ P S ettt AL LS B DR L DD Shdet et
5-1 20 0.700 1.49 492 42 39 0.8367

2 20 1.220 2.83 498 55 44 1.1045

3 20 1.200 2.80 500 57 48 1.0854

7-1 20 0.850 1.84 501 £8 51 0.9220

2 20 1.000 2.19 490 57 51 1.0000

3 20 1.050 2.30 492 59 51 1.0247

8-1 20 1.550 3.39 435 60 52 1.2450

2 20 1.750 3.97 484 62 51 1.3229

3 20 1.500 3.40 463 60 52 1.2247

1-1 20 1.150 2.53 461 54 51 1.0724

2 20 1.250 2.74 494 59 50 1.1180

3 20 1.500 3.29 494 60 51 1.2247

3-1 20 1.100 2.41 496 87 50 1.0488

¢ 20 1.300 2.81 500 55 50 1.1402

3 20 1.300 2.81 502 56 50 1.1402

4-1 20 1.400 3.03 503 55 50 1.1832

2 20 1.420 3.06 504 55 50 1.1916

3 20 1.250 2.69 504 £S 50 1.1180
0.0000

0.0000

0.0000

0. 0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

TOTALS] 360 | 22.490 | 48.18 ] 8853 I 1021 | 891 | 20.0131

Avg Stack Temperature (degF}

Average Meter Temperature (degF)
Avg SQRT(dP)

CALCULATED VALUES

Meter Volume (std, cu. ft.)
Stack Gas Water Vapor Proportion
Mol. Wt.. Stack Gas Dry

Mol. Wt., Stack Gas Wet

Abs Stack Pressure (in Hg)

Avg Stack Velocity (ft/sec)
Isokineticity (%)

Stack Gas STD Vol Flow {dscfm)
Actual Stack Gas Vol Flow {acfm)

Particulate Loading, dry {gr/dscf)

dflavg)
tavg}

T(s avg)=
T{m avg)=

V{m std)

B(wo)

M(d)
M{s}
P(s}

V(s avg)=
%1

a(s)
ala}
C(s std)=

Li}

Particulate Loading., dry @87% 02 (gr/dscf) =

Particulate Emission Rate(1b/hr}

E(p) =

1.249

315.74
0.083
30.36
29.34
31.54

BL.D
100.4

250210

466446

0.0175

0.0136

37.558



ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: Nelson Dewey Station Performed by: C. Franco Test No./Type: #6 M5/421
Date: 11-6-92 Sample Location: Unit #2 (Outlet) Start/Stop Time: OB26
PARAMETER SYMBOL (VALUE) FIELD DATA AVERAGES
calc. ' .
Avg Velocity Head (in H20) dP(avg) = 1.117
Nozzle Diameter, Actual (in) N(d) - 0.248
Pitot Tube Correction Factor Clp) 0.8400 Avg Orifice Meter Reading (in H20) dH{avg) = 2.432
Gas Meter Correction Factor {ganma) 0.9900
Barometric Pressure {in Hg) F{b) 29.92 Avg Stack Temperature ({degF) T(s avg)= 500.3
Stack Pressure (in H20) P{stack) 21.000
# of Sample Points # 18 Average Meter Temperature (degF) T(m avg}= 55.1
Total Sampling Time {min) (theta) ( 360.00 )
Avg SQRT(dP) = 1.082
Stack {Duct) Dimensions (in): )
Radius (if round) R 0.00 CALCULATED VALUES
‘Length (if rectangular) L 64.00
Width (if rectangular) W 216.00 Meter Volume (std, cu. ft.} V{m std)= 285.21
Area of Stack (sq ft} Afs) { 96.00 ) )
' . Stack Gas Water Vapor Proportion B{we) = 0.103
Gas Meter Initial Reading (cu ft) 231.22
Gas Meter Final Reading [cu ft) £10.74 Mol. Wt., Stack Gas Dry M{d) = 30.36
Net Gas Sample Volume (cu ft) V(m} ( 279.52 )
Mol. Wt., Stack Gas Wet M{s) = 29.08
Vol of Liquid Collected {m}) Vi{c) 698.5 :
Vol of Lig @ Std. Conds. (scf) V{w std) { 32.878 ) Abs Stack Pressure (in Hg) P(s) = 31.46
Wt. of Front Half Particulate (gm) 0.3407 Avg Stack Velocity (ft/sec} V(s avg)= 77.4
Wt. of Back Half Particulate (gm} 0.0000
Wt of Combined Particulate (gm) M(p) { 0.3407 ) Isokineticity {%) %1 = 898.2
02 Ceoncentration (by CEM) % 02 3.00 Stack Gas STD Vol Flow {dscfm) Qis) = 231100
€02 Cencentration (by CEM) % o2 14.0C
C0 Concentration (by CEM) % L0 0.0 - Actual Stack Gas Vol Flew (acfm) G{a} = 445750
N2 Concentration (by diff.) % K2 { 83.00 ) , i
Particulate Loading, dry [gr/dscf} C(s std)= 0.01B4™
Sample|dCiock}Velocity|Orifice Stack - Gas Meter SQRT{dP) | Particulate Loading, dry 7% 02 (gr/dscf} = 0.0143
Point | Time [Head, dP|Meter,dH| Temp Temp ({degF)
(in H20)|(in H20}| (degF}’ in | out Particulate Emission Rate(ib/hr) E(p) = 36.509
------ e e e e e e e e ————
1-1 20 0.900 | 1.99 458 37 37 | 0.9487
2 20 1.050 2.36 462 55 41 1.0247
3 20 1.200 C2.70 463 56 43 1.0954
3-1 20 0.850 2.13 465 &0 48 0.9747
2 20 1.100 2.41 487 54 47 1.0488
3 20 1.000 2.20 486 60 48 1.0000
4-1 20 1.400 3.07 480 61 49 1.1832
4 20 1.500 3.28 501 65 5l 1.2247
3 20 1.200 2.62 501 §7 54 1.0954
5-1 20 1.050 2.28 502 62 58 1.0247
2 20 0.950 2.03 526 65 54 0.9747
3 20 0.850 1.81 526 &5 53 0.8220
7-1 20 0.950 2.02 529 65 52 0.9747
2 20 0.950 2.02 530 63 52 0.9747
3 20 0.850 1.80 532 64 50 0.8220
8-1 20 1.250 2.1 511 67 50 1.1180
2 20 1.500 3.24 513 67 49 1.2247
3 20 1.450 3.10 523 67 49 1.2042
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
TDTALSl 360 | 20.100 | 43.78 [ 9005 | 1100 [ 885 i 18.9353
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DOE/BRW/WPRL, Toxics Test Series, November, 1882

ESP Inlet Multiple Metals Samples

ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Plant: WPL ] Performed by: Squier
Date: 11/2/92 Printed 1l-Nov Test No./Type: IN-1 Avg Velocity Head (in H20) dp{avg} = 1.322
“Sample Loca B N ime—HI3T :
Avg Orifice Meter Reading (in H20) dH(avg) = 1.04%
PARAMETER SYMBOL VALUE .
(calc.} Avg Stack Temperature {degF) T(s avg) = 533.2
Nozzle Diameter, Actual (in) N(d) 0.188
Pitot Tube Correction Factor cip} 0.8400 Average Meter Temperature (degF) T(m avg} = B3.8
Gas Meter Correction Factor {alpha) 0.9980 -
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 1.14%
Radius (if round) R 0.00
tength (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00
Area of Stack (sq ft) Als) { 96.00 ) Meter Volume {std, cu. ft.) V{m std) = 96.18
# of Sample Points # 18 Stack Gas Water Vapor Proportion B{wo) = 0.040
Total Sampling Time (min) (theta) ( 180.00 ) -
Barometric Pressure {in Hg) P(b} 28.00 Mol. Wt., Stack Gas Dry M{d) = 30.60
Stack Static Pressure (in H20) P(stack} 20.000
Gas Meter Initial Reading (cu ft) 335.10 Mol. Wt., Stack Gas Wet M(s) = 30.10
Gas Meter Final Reading {cu ft} 433.51
Net Gas Sample Volume (cu ft) v(m) {( 98.41 ) Abs Stack Pressure {in Hg) P(s) = 30.47
Vol of Liquid Collected (ml} V1(c}) 85.6 Avg Stack Velocity (ft/sec) V(s avg) = 85.8
vol of Liq @ 5td. Conds. (scf) Viw std) { 4.028 ) ‘
Wt. of Filter Particulate (gm} 0.0000 Isckineticity {%) %1 = 183.7
- Wt. of Probe Wash Particulate {gm) 0.0000
i Wt of Combined Particulate {gm) M(p) { 0.0000 } Stack Gas STD Vol Flow {dscfm} Qls) = 256907
02 Concentration {by CEM) % 02 3.23 Actual Stack Gas Vol Flow (zcfm) Gla) = 494388
€02 Concentration (by CEM}) % Coz 15.46 Percent XS Air PEA = 17.7
C0 Concentration {by CEM) % Co 0.0 Particulate Loading, dry(gr/dscf) C(s std) = 0.0000
N? Concentration (by diff.) % K2 { 81.31) Particulate Loading, @7% 02(mg/dscm)C(s std) = 0
Particulate Loading, dry 8 7 % 02 {gr/dscf) = 0£.000C
Sample | dClock [Velocity]Orifice Stack Gas Meter SQRT(dP} |Heat Input Rate, MBtu/hr = 1327.11
Point Time |Head, dP|Meter,dH! Temp Temp (degF) Particulate Emission Rate{1b/hr) Elp) = 0.000
: (in H20)}|(in H20}] (degF) in | out Particulate fmission Rate{1b/MBtu) = 0.0000
------- P R S A iaitatt Attt sttt
A3 10.00 1.30 1.04 511.00 63.0 61.0 1.1402
2 10.00 1.20 0.86 512.00 §9.0 62.0 1.0954
1 10.00 1.20 0.9% 512.00 71.0 64.0 1.0954
B3 10.00 1.20 0.96 518.00 68.0 64.0 1.09854
2 10.00 1.20 0.96 519.00 72.0 B5.0 1.0954
b 10.00 1.20 0.96 521.00 71.0 65.0 1.0954
€3 10.00 1.60 1.30 518.00 68.0 64.0 1.2649
2 10.00 1.30 1.00 515.00 70.0 64.0 1.1402
1 10.00 1.40 1.10 520.00 1.0 64.0 1.1832
03 10.00 1.60 1.30 528.00 67.0 §3.0 1,2648
F4 10.00 1.30 1.00 527.00 69.0 63.0 1.1402
1 10.00 1.50 1.20 §27.00 70.0 64.0 1.2247
£3 10.00 1.40 1.10 562.00 56.0 56.0 1.1832
2 10.00 1.20 0.96 560.00 61.0 56.0 1.0954
1 10.00 1.30 1.00 559,00 62.0 56.0 1.1402
F3 10.00 1.30 1.00 565.00 60.0 56.0 1.1402
F3 10.00 1.20 0.96 563.00 65.0 57.0 1.0954
1 10.00 1.40 1.10 556,00 61.0 57.0 1.1832
------- B S e e it
TOTALS | 180.00 | 23.80 | 18.86 | 9597.00 | 1194.0 | 1101.0 | 20.6732

Fs




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS ' FIELD DATA AVERAGES
Flant: WPL Performed by: Squier :
Date: 11/3/92 Printed 11-Nov Test No./Type: 1¥-2 Avg Velocity Head (in H20) dP{avg) = 1.254

Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0952-1240
Aug Orifice Meter Reading {in H20) dH{awg) = 1000

PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degf) - T{s avg} = 503 9
Nozzle Diameter, Actual (in) N{d) 0.188
Pitot Tube Correction Factor cip) 0.8400 Average Meter Temperature (degF) Tim avg) = 66.0
Sas Meter Correction Factor {alpha) 0.9980
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 1.124
Radius (if round) R 0.00
Length (if rectangular) L B4.00 CALCULATED VALUES
Width (if rectangular) "] 216.00
Area of Stack (sq ft) Als) { 96.00 ) Meter Volume (std, cu. ft.) V(m std) = 64.42
# of Sample Points ¢ 24 Stack Gas Water Vapar Proportion B{wo) = 0.059
Total Sampling Time {min) (theta) ( 120.00 )
Barometric Pressure (in Hg) P{b} 29.00 Mol. Wt., Stack Gas Dry M{d) = 30.60
Stack Static Pressure (in H20) P(stack) 20.000
Gas Meter Initial Reading (cu ft) 434.50 Mol. Wt., Stack Gas wet M(s) = 29,86
Gas Meter Final Reading (cu ft) 500.71
Net Gas Sample Volume (cu ft) V(m) { 66.21) Abs Stack Pressure (in Hg) P(s) = 30.47 -
Vol of Liquid Collected {m1} ~ ¥i{c) 85.6 Avg Stack Velocity (ft/sec) V(s avg) = B3.1
Vol of Lig @ Std. Conds. [scf) Viw std) { 4.029 } o
Wt. of Filter Particulate (gm) 0.0000 Isokineticity {X) %I = 10B.5
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm} K(p} { 0.0000 ) Stack Gas STD Vol Flow (dscfm) Qls) = 251303
02 Concentration (by CEM) % 02 3.23 Actual Stack Gas Vol Flow (acfm) Q{a) = 478643
€02 Concentration (by CEM) % €02 15.46 Percent XS Air PEA = 17.7¢ E
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf)}) = C(s std) = D.DODDi _)
N2 Concentration {by diff.) % N2 { 81.31) Particulate Loading, B7% 02{mg/dscm)C(s std] = 0
Particulate Loading, dry @ 7 ¥ 02 (gr/dscf) = 0.0000
Sample | dClock [Velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 1298.16
Point Time |Head, dP|Meter,dH| Temp Temp (degF) Particulate Emission Rate{1b/hr} E(p) = 0.000
{in H20)|({in H20)| {degF} in | out Particulate Emission Rate{1b/MBtu) = 0.0000
------- el St T T TP O S WP
A3 5.00 1.30 1.00 500.00 60.0 60.0 1.1402
21 5.00 1.10 0.90 502.00 64.0 60.0 1.0488
1 5.00 1.20 1.00 503.00 67.0 61.0 1.0054
B3 5.00 1.10 0.90 508.00 68.0 63.0 1.0488
2 5.00 1.00 0.80 509.00 73.0 63.0 1.0000
1 5.00 1.10 0.90 510.00 74.0 64.0 1.0488
€3 5.00 1.40 1.10 507.00 |° 72.0 64.0 1.1832
2 5.00 1.20 1.00 506.00 71.0 66.0 1.0854
1 5.00 1.30 1.00 505.00 77.0 67.0 1.1402
b3 5.00 1.30 1.00 502.00 €9.0 65.0 1.1402
2 5.00 1.20 1.00 501.00 72.0 64.0 1.0854
1 5.00 1.30 1.00 501.00 7.0 64.0 | 1.1402
€3 5.00 1.30 1.00 517.00 66.0 61.0 1.1402
2 5.00 1.20 1.00 517.00 72.0 62.0 1.0954
1 5.00 1.20 1.00 515.00 73.0 63.0 1.1402
F3 5.00 1.30 1.00 520.00 67.0 63.0 1.0054
2 5.00 1.20 1.00 519.00 71.0 63.0 1.1832
1 5.00 1.40 1.10 517.00 7t.0 63.0 1.1832
63 5.00 1.40 1.10 516.00 64.0 §0.0 1.1832
2 5.00 1.30 1.00 516.00 70.0 61.0 1.1832
1 5.00 1.20 1.00 510.00 70.0 61.0 1.0854
H3 5.00 1.40 1.10 463.00 65.0 60.0 1.1832
2 5.00 1.30 1.00 464,00 69.0 60.0 1.1402
1 5.00 1.40 1.10 465.00 68.0 60.0 1.1832
------------------------------- B ettt T T TR SR ———
TOTALS | 120 00 ] 30.10 | 24.00 {12093.00 {1671.00 | 1498.0 | 26.9828

D-4




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES

Plant: WPL Performed by: Squier )
Date: 11/4/92 Printed 1lil-Nov Test No./Type: IM-3 : Avg Velocity Head (in H20)} dP{avg) = 1.183
Sample location: Unit 2, ESP Inlet Start/Stop Time: 1043-1302

) Avg Orifice Meter Reading {in H2D) dH[avg) = 0.958
PARAMETER SYMBOL VALUE
fcate) Avg-Stack—Temperature (degF} T(s awg} = 5116
Nozzle Diameter, Actual {in) K(d} 0.188 .
_ aug) = 50 &
Gas Meter Correction Factor (alpha) 0.9980
Stack [Duct) Dimensions {in): Avg SQRT{dF) ) = 1.08%
Radius (if round) R 0.00
Length (if rectangular) L 64.00 - - CALCULATED VALUES
Width {if rectangular) W 216.0Q0
Area of Stack {sgq ft) Als) ( 86.00 ) Meter Volume (std, cu. ft.} V(m std) = 63.91
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = D.059
Total Sampling Time {min) . {theta} [ 120.00 ) ) _
Barometric Pressure {in Hg) P(b}) 28.10 Mol. Wt., Stack Gas Dry Mid) = 30.80
Stack Static Pressure (in H20} P(stack) 20.000
Gas Meter Initial Reading (cu ft) 502.€1 Mol. Wt., Stack Gas Wet M{s) = 75.8%
Gas Meter Final Reading (cu ft) 567.30
Net Gas Sample ¥olum2 (cu ft) V(m) ([ 64.70 } Abs Stack Pressure {in Hg) P(s) = 30.57
vol of Liquid Collected {m1} Vi{c) 85.6 Avg Stack Velocity (ft/sec) V(s avg) = 80.7
Vol of Liq @ Std. Conds. (scf) V(w std) { 4.029 )
Wt. of Filter Particulate (gm) 0.0000 Isokineticity (%) ] % 1 = 109.4
Wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M{p) { 0.0000) Stack Gas STD Vol Flow (dscfm) Q(s} = 242699
02 Concentration (by CEM) % 02 - 3.23 Actual Stack Gas Vol Flow (acfm) Qfa) = 4B4BET
~L02 Concentration (by CEM) % €02 15.46 Percent X§ Air PEA = 17.7
( o0 Concentration (by CEM) % €0 0.0 Particulate Loading, dry(gr/dscf}) C{s std) = 0.0000
~..~"K2 Concentration {by diff.) % N2 { 81.31) Particulate Loading, 87% D2(mg/dscm)C{s std) = ¢
Particulate Loading, dry @ 7 % 02 (gr/dscf) = 0.0002
Sample | dClock |VelocitylOrifice Stack Gas Meter SQRT(dP) |Heat lnput Rate, MBtu/hr = 1253.71
Point Time [Head, dP{Meter,dH{ Temp Temp (degF) Particulate Emission Rate{1b/hr) E(p) = 0£.000
{in H20)|{in H20}| (degF) in | out Particulate Emission Rate(lb/MBtu) = 0.0000
------- el etaiatat e e e el .
A3 5.00 1.20 1.00 482.00 54.0 54.0 1.0954
2 5.00 1.00 0.8C 492 .00 58.0 54.0 1.0000
1 £.00 1.00 C.80 4393.00 £0.0 54.0 1.0000
B3 5.00 1.00 0.80 456.00 58.0 54.0 1.0000
2 5.00 1.10 0.90 495,00 64.C 54.0 1.0488
1 5.00 1.00 0.80 487.00 64.0 55.0 1.0000
C3 5.00 1.30 1.00 494.00 61.0 55.0 1.1402
2z 5.00 1.20 1.00 495.00 66.0 56.0 1.0954
1 5.00 1.20 1.00 495.00 66.0 56.0 1.0954
D3 5.00 “1.20 1.00 500.00 £63.0 56.0 1.0954
2 5.00 1.30 1.00 500.00 66.0 56.0 1.1402
1 5.00 1.20 1.00 500.00 66.0 56.0 1.0954
E3 5.00 1.30 1.00 524.00 60.0 55.0 1.1402
2 5.00 1.20 1.00 524.00 66.0 56.0 1.0954
1 5.00 1.10 0.80 524,00 66.0 56.0 1.0854
F3 5.00 1.20 1.00 524.00 66.0 §7.0 1.0954
2 5.00 1.20 1.00 523.00 66.0 57.0 1.1402
1 5.00 1.30 1.00 524.00 66.0 56.0 1.0854
G3 5.00 1.20 1.00 532.00 63.0 56.0 1.0854
2 5.00 1.20 1.00 531.00 67.0 57.0 1.0054
1 5.00 1.20 1.00 £31.00 67.0 87.0 1.0954
H3 5.00 1.30 1.00 532.00 67.0 57.0 1.1402
2 5.00 1.20 1.00 530.00 67.0 57.0 1.0054
1 5.00 1.30 1.00 531.00 67.0 57.0 1.1402
TOTALS | 120.00 | 28.40 | 23.00 112279 00 |1534 00 | 1338.0 | 26.1306




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

FIELD DATA AVERAGES

Ptant: WPL Performed by: Squier
Date: 11/4/92 Printed 1l1-Nov Test No./Type: IK-4 Avg Velocity Head {in HZ0) dP(avg) = 1.238
Sample tocation: Unit 2, ESP Inlet Start/Stop Time: 1715-1927 _
Avg Orifice Meter Reading (in H20) dH(avg) = 0.982
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature {degF) T(s avg) = 517.5
Nozzle Diameter, Actual (in) N(d) 0.188
Pitot Tube Correction Factor Cip) 0.8400 Average Meter Temperature (degF) Ti{m avg) = 66.0
Gas Meter Correction Facter {alpha) 0.9380
Stack (Duct) Dimensions (in): Avg SQRT(dP) = 1.113
Radius (if round) R £.00
Length (if rectangular) L B4.00 CALCULATED VALUES
Width {if rectangular) W 216.00 -
Area of Stack (sq ft) A(s) ( 96.00 ) Meter Volume (std, cu. ft.) Vim std) = £3.47
# of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = 0.060
Total Sampling Time {min) (theta) ( 120.00 ) .
Barometric Pressure {in Hg) P(b) 29.10 Mol. Wt., Stack Gas Dry M{d) = 3D.60
Stack Static Pressure (in H2D) P{stack} 20.000 )
Gas Meter Initial Reading (cu ft) 567.90 Mol. Wt., Stack Gas Wet M{s) =  29.85
Gas Meter Final Reading {cu ft) §3z.91
Net Gas Sample Volume (cu ft) v(m} ( 65.01) Abs Stack Pressure {in Hg) P(s) = 30.57
Vol of Liquid Collected (m?) Vl(c) 85.6 Avg Stack Velocity (ft/sec) V(s avg} = 82.8
Vol of Lig @ 5td. Conds. (scf) Viw std) { 4.029 } ’
Wt. of Filter Particulate (gm) 0.0000 Isokineticity (%) %1 = 106.6
Wt. of Probe Wash Particulate {gm} 0.0000 .
Wt of Combined Particulate (gm) M{p) { 0.0000 ) Stack Gas STD Vol Flow {dscfm) Q(s) = 247356
02 Concentration (by CEM) % 02 3.23 Actual Stack Gas Vol Flow {acfm) Q(a) = 476642
C0? Concentration (by CEM) % Co2 15.46 Percent XS Air PEA = 17.7
C0 Concentration (by CEM) % CO 0.0 Particuiate Loading, dry{gr/dscf) (s std} = 0.0 "~
N2 Concentration (by diff.} % N2 ( 81.31) particulate Loading, @7% 02(mg/dscm)C(s std} = 2 ‘J
i Particulate Loading, dry @ 7 % 02 (gr/dscf) = O.0vs.
Sample | dClock |Vaiecity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate, MBtu/hr = 1277.77
Point Time |Head, dP|Meter.dH; Temp Temp {degF) Particulate Emission Rate(ib/hr) E{p) = 0.000
{in H20)|{in H20)! (degF) in out Particulate Emission Rate(lb/MBtu) = 0.0000
------- s e LT s ST TP PP
A3 5.00 1.20 1.00 500.00 54.0 54.0 1.0854
z 5.00 1.10 0.80 500.00 58.0 54.0 1.0488
1 5.00 1.10 0.80 499.00 61.0 55.0 1.0488
B3 5.00 1.30 1.00 500.00 62.0 55.0 1.1402
2 5.00 1.20. 1.00 500.00 64.0 85.0 1.0954
1 5.00 1.00° 0.80 439.00 65.0 56.0 1.0000
C3 £.00 1.40 1.10 504.00 64.0 58.0 1.1832
2 5.00 1.20 1.00 505.00 70.0 59.0 1.0954
1 5.00 1.30 1.00 | -505.00 71.0 60.0 1.1402 :
D3 5.00 1.30 1.00 505.00 72.0 61.0 1.1402
2 5.00 1.20 1.00 505.00 73.0 62.0 1.0954
1 5.00 1.20 1.00 505.00 74.0 64.0 1.0954
E3 500 1.30 1.00 530.00 70.0 64.0 1.1402
2 5.00 1.20 1.00 529.00 76.0 65.0 1.0954
1 5.00 1.20 1.00 530.00 75.0° 66.0 1.1832
F3 5.00 1.40 1.10 529.00 73.0 66.0 1.0488
2 5.00 1.10 0.80 530.00 75.0 66.0 1.0954
1 5.00 1.20 1.00 530.00 74.0 66.0 1.1402 -
B3 5.00 1.30 1.00 537.00 71.0 66.0 1.1402
2 5.00 1.30 1.00 537.00 76.0 67.0 1.1402
1 5.00 1.30 1.00 534.00 76.0 67.0 1.1402 -,
H3 5.00 1.40 1.10 535.00 76.0 67.0 1.1832 .
2 5.00 1.20 1.00 535.00 75.0 67.0 1.0954
1 5.00 1.30 1.00 £837.00 76.0 6B.0 1.1402
——————— B L L R e
TOTALS | 120.00 | 29.70 | 23.80 [12420.00 |1681.00 | 1488.0 | 26.7212
-

D-6




1SOKINETIEC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES
Piant: WPL Performed by: Squier ‘ :
Date: 11/5/92 Printed 1i-Nov Test No./Type: iM-5 Avg Velocity Head {in HZ0) dPlavg) = 1.271

Sample Location: Unit 2, ESP Inlet Start/Stop Time: 1715-1827
Avg Drifice Meter Reading (in H20) dH(avg) = 1.00B

PARAMETER SYMBOL VALUE
feate—} Avg Stack Temperature {degF} T{s avg) = 505.4
Nozzle Diameter, Actual (in) N(g) . 0.188
Ttot Tube Correction Factor - . vgl = 6%.0
Gas Meter Correction Factor {alpha} 0.9580
$tack (Duct) Dimensions (in): Avg SOQRT(dP)} : = 1.126
Radius {if round) R 0.00
tength (if rectangular) L 64.00-- - CALCULATED VALUES
Width (if rectangular} W 216.00 :
Area of Stack (sg ft) Als) ( 96.00} Meter Volume (std, cu. ft.) V{m std) = 864.35
# of Sample Points ¥ 24 Stack Gas Water Vapor Proportion Biwo)} = [.059
Total Sampling Time {min) {theta) ( 120.00)
Barometric Pressure (in Hg) P(b) 29.14 Mol. Wi., Stack Gas Dry M{d) = 3D.80
Stack Static Pressure (in H20) P(stack) 20.000 -
Gas Meter Initial Reading {cu ft) 633.30 Mol. Wt., Stack Gas Wet M(s) = 26.88
Gas Meter Fimal Reading (cu ft} £99.50
Net Gas Sample Volume {cu ft) Vim) { B6.20) Abs Stack Pressure (in Hg) P(s) £ 30.8!
Vol of Liquid Collected (ml) V1(c) 85.6 Avg Stack Velocity (ft/sec) V(s avg) = B3.1
Yol of Lig @ 5td. Conds. {scf) V(w std) { 4.029 }
wi. of Filter Particulate (gm) 0.0000 Isokineticity (%) %1 = 106.C
wt. of Probe Wash Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) { 0.0000 ) Stack Gas STD Vol Flow (dscfm) Q(s} = 25215C
- 07 Concentration {by CEM} % 02 3.23 Actual Stack Gas Vol Flow {acfm} 0la) = 478B54
/", C0Z Concentration (by CEM) % C02 15.46 Percent X5 Air PEA = 17.7
i JCO Concentration (by CEM) % Co 0.0 Particulate Loading, dry{gr/dscf) C(s std) = D.0000
~—" N2 Concentration (by diff.)} % N2 { 81.31) Particulate Loading. B7% 02(mg/dscm)C(s std) = 0
Particulate Loading, dry 8 7 % 02 (gr/dscf) = 0.000D
sample | dClock |VelocitylOrifice Stack Gas Meter SQRT{dP} {Heat lnput Rate, MBtu/hr = 13D2.53
Point Time |Head, dP{Meter,dH| Temp Temp (degf) Particulate Emission Rate(lb/hr} E(p) = {.000
{in H20)}|(in H20)| (degF} in | out Particulate Emission Rate{1b/MBtu) = D.0O0C
------- fmmeer———ftammmmredoom - smmfmsrom— o sjemeeeeo—goses s oo oo aen s .
A3 5.00 1.20 1.00 494.00 61.0 61.0 1.0854
2 5.00 1.10 (.80 484,00 65.0 61.0 1.0488
1 5.00 1.20 1.00 485,00 69.0 62.0 1.0054
B3 5.00 1.30 1.00 495,00 66.0 62.0 1.1402
2 5.00 1.00 0.80 4585.00 73.0 63.0 1.0000
1 5.00 1.20 1.00 496.00 74.0 64.0 1.0954
€3 5.00 1.40 1.10 437 .00 71.0 64.0 1.1832
Fa 5.00 1.30 1.00 497.00 76.0 65.0 1.1402
1 5.00 1.40 1.10 496.00 76.0 66.0 1.1832
D3 5.00 1.40 1.10 496.00 72.0 66.0 1.1832
2 5.00 1.20 1.00 496.00 17.0 66.0 1.0954 N
1 5.00 1.30 1.00 457.00 17.0 67.0 1.1402
E3 5.00 1.30 1.00 515.00 72.0 67.0 1.1402
2 5.00 1.20 1.00 514.00 77.0 67.0 1.0854
1 5.00 1.30 1.00 513.00 78.0 67.0 1.1832
F3 5.00 1.40 1.10 514.00 74.0 67.0 1.0954 N
2 5.00 1.20 1.00 514.00 78.0 68.0 1.1402
1 5.00 1.30 1.00 615.00 77.0 68.0 1.1402
63 5.00 1.30 1.00 517.00 70.0 66.0 1.1402 -
F4 5.00 1.30 1.00 516.00 75.0 66.0 1.1402
1 5.00 1.20 1.00 516.00 75.0 66.0 1.0954
H3 5.00 1.30 1.00 517.00 72.0 65.0 1.1402
2 §.00 1.30 1.00 §15.00 73.0 65.0 1.1402
1 5.00 1.40 1.10 516.00 73.0 64.0 1.1832
------- fommmmcc—fommmmmmmdmmmem—mcfomammmmemfom—oo———fesmemceedom—eesonn
TOTALS | 120.00 | 30.50 | 24.20 |12130.00 [1751.00 | 1563.0 | 27.0348
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS FIELD DATA AVERAGES 1
Plant: WPL Performed by: Squier
Date: 11/8/92 Printed 1i-Nov Test No./Type: IM-6 Avg Velocity Head (in H20} dP(avg) = 1.188
Sample Location: Unit 2, ESP Inlet Start/Stop Time: 0805-1122
Avg Orifice Meter Reading {in H20) dH(avg) = ©0.975
PARAMETER SYMBOL VALUE
{calc.) Avg Stack Temperature (degf) T{s avg} = 508.5
Nozzle Diameter, Actual {in) N(d) 0.188 '
Pitot Tube Correction Factor C{p) 0.8400 Average Meter Temperatuyre (degF) Tim avg) = 72.4
Gas Meter Correction Factor {alpha) 0.9880
Stack {Duct) Dimensions {in): Avg SQRT{dP) = 1.093
Radius (i1 round) R D.00
Length (if rectangular) L 64.00 CALCULATED VALUES
Width (if rectangular) W 216.00 -
Area of Stack (sq ft) - Als) { 965.00 ) Meter Volume {std, cu. ft.} Vim std) = 62.00
¥ of Sample Points # 24 Stack Gas Water Vapor Proportion B{wo) = [.061
Total Sampling Time (min) (theta) ({ 120.00 }
Barometric Pressure (in Hp) P(b) 25.00 Mol. Wt., Stack Gas Dry M(d) = 30.60
Stack Static Pressure {in H20) P{stack) 20.000
Gas Meter Initial Reading {cu ft) 698,91 Mol. Wt., Stack Gas Wet M(s) = 29.83
Gas Meter fFimal Reading (cu ft) 764.40
Net Gas Sample Volume (cu ft) v{m) ([ 64.50) Abs Stack Pressure {in Hg) F(s) = 30.47
Vol of Liquid Collected (ml} ¥1{c) 85.5 Avg Stack Velocity (ft/sec) V(s avg) = 80.9
Vo! of Ligq @ Std. Conds. (scf) Viw std) { 4.029 }
Wt, of Filter Particulate (gm) 0.0000 Isokineticity (%) %1 = 105.7
Wt. of Probe Wash Particulate {gm) 0.0000
Wt of Combined Particulate (gm) Mip) ( 0.0000 ) Stack Gas STD VYol Flow (dscfm} Qis) = 24352]
02 Concentration {by CEM) % 02 3.23 Actual Stack Gas Vo! Flow (acfm) Qla) = 4BBI13E
C02 Concentration {by CEM) % C02 15.4% Percent XS Air PER = 17.7
C0 Concentration (by CEM) % CO 0.0 Particulate Loading, dry(gr/dscf) C{s std) = 0.0
N2 Concentration (by diff.) % K2 ( 81.3:1) Particulate Loading, @7% 02(mg/dscm)C{s std) = ~ "
Particulate Loading, dry € 7 % 02 (gr/dscf) = 0.0 :
Sample | dClock {velocity|Orifice Stack Gas Meter SQRT(dP) |Heat Input Rate. MBtu/hr = 125/\ :
Point Time {Head, dP|Meter,dH| Temp Temp {degF) Particulate Emission Rate(lb/hr) E(p) = D.00C
{in H20)|{in H20)] (degF) in out Particulate Emission Rate(}b/MBtu) = 0.0000
------- B i B ettt ST P Ut NP
A3 5.00 1.10 0.9¢ 477.00 62.0 62.0 1.0488
4 5.00 1.00 0.8C 477.00 66.0 62.0 1.0000
1 5.00 1.10 0.90 478.00 69.0 62.0 1.0488
B3 5.00 1.10 0.80 478.00 71.0 63.0 1.0488
Fd 5.00 1.20 1.00 478.00 73.0 64.0 1.0854
1 5.00 1.10 0.%0 478.00 74.0 64,0 1.0488
c3 5.00 1.40 1.10 489 .00 74.0 66.0 1.1832
2 5.00 1.30 1.00 491.00 80.0 68.0 1.14b2
1 5.00 1.30 1.00 484 .00 80.0 6%.0 1.1402
D3 5.00 1.30 1.00 494 .00 81.0 69.0 1.1402
2 5.00 1.20 1.00 485_00 81.0 “10.0 1.0854
1 5.00 1.20 1.00 485.00 82.0 11.0 1.0954
E3 5.00 1.20 1.00 526.00 76.0 71.0 1.0954
2 5.00 1.20 0.90 526.00 B2.0 72.0 1.0954
1 5.00 1.20 1.00 525.00 82.0 72.0 1.0054
F3 5.00 1.20 i.10 525.00 82.0 72.0 1.0954
2 5.00 1.20 1.00 526.00 82.0 72.0 1.0954
1| so0f 1.20| 1.00| se6.00| 81.0| 710 1.0954 : .
63 5.00 1.20 1.00 528.00 15.0 70.0 1.0954 '
2 5.00 1.20 1.00 528.00 78.0 65.0 1.0854 1
1 5.00 1.20 1.00 528.00 78.0 68.0 1.0954
H3 5.00 1.20 6.90 530.00 78.0 68.0 1.0954 : -
2 5.00 1.20 1.00 531.00 79.0 68.0 1.0954
1 5.00 1.20 1.00 531.00 79.0 69.0 1.0954 )
——————————————— +—————p-- -----—-- ——_--———— ----——--._ —-—------. ..- -
TDTALS | 120.00 | 28.70 | 23.40 }12155.00 }1845.00 | 1632.0 | 26.2307
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ISOKINETIC PERFORMANCE WORKSHIET AND PARTICULATE CALCULATIONS

i Plant: Kelson Dewey Station Performed by: J. Rudd Test No./Type: Metals #1
L Date: 11-2-32 sample Location: Unit #2 (Qutlet) Start/Stop Time: 0815
PARAMETELR SYMBOL (VA%UEJ FIELD DATA AVERAGES
calc,
Avg Velocity Head (in H20) dP(avp) = 1.258
Nozzle Diameter, Actual (in) N{d) 0.252
Pitot Tube Cerrection Factor cip) 0.8400 Avg Orifice Meter Reading (in H20) dH{avg) = 2.53¢
Gas Meter {orrection Factor {gamma) 1.0240 )
Barometric Pressure (in Hg) P{b) 29.92 Avg Stack Temperature (degF) T{s avg)= 508.3
— StackPressure—{in-H20) P(stack) 22.000
# of Sample Points ¥ 18 Average Meter Temperature {degf) T{m avgi= 63.5
— Tetal SamplingTimeLmin) {theta) ( 360 00 )
Avg SQRT(dP) : — = I.IZ0
.Stack (Duct) Dimensions (in): -
Radius {if round) R 0.00 CALCULATED VALUES
length {if rectangular) L 64.00
Width (if rectangular}] W 216.00 Meter Volume {std, cu. ft.} V{m std}= 332.23
Area of Stack (sgq ft) Als) = { ©6.00 )
Stack Gas Water Vapor Proportion B{wo} = 0.087
Gas Meter Initial Reading (cu ft) 745 .46
Gas Meter Final Reading (cu ft) 1065.22 Mol. Wt., Stack Gas Dry . M(d) = 30.3%6
Net Gas Sampie Volume (cu ft) V{m} { 319.75 ) ;
Mol. Wt., $tack Gas Wet M{s) = 29,18 °
Vo! of Liquid Collected (m1} Vi(c) 761.2 .
Vol of Lig & Std. Conds. {scf) V{w std) { 35.830 ) Abs Stack Pressure (in Hg) P(s) = 31.54
Wi. of Front Half Particulate {gm) 0.0000 Avg Stack Velocity (ft/sec) V(s avg)= BZ.4
Wt. of Back Half Particulate (gm) 0.0000
Wt of Combined Particulate (gm) M(p) { 0.0000 ) Isokineticity (%) %1 = 103.7
0z Concentration (by CEM) %02 3.00 Stack Gas STD Vol Flow (dscfm) Qls) = 246837
C0Z Concentration (by CEM) % C0? 14.00
CO Concentration (by CEM) % CO 0.0 Actual Stack Gas Vol Flow {acfm} Qla) = 474777
‘ N2z Concentration {by diff.) % N2 { 83.00)
PR Particulate Loading, dry (gr/dsef) C(s std}= 0.0000
{ :
R Sample|dClock|Velocity]Orifice Stack Gas Meter SORT(dP) | Particulate Loading, dry €7% 02 {gr/dscf) = 0.0000
Point | Time [Head, dP|Meter dH| Temp Temp (degF}
(in H20}|{in H20}| (degF) in | eut Particulate Emission Rate{1b/hr) E{p} = 0.000
------ frmcc— o kimmmmmgrmm—————dammmmmrr—do - —stmsfEerr————fo—senm——
5-1 20 1.200 2.46 504 60 60 1.0854
4 20 1,230 2.54 508 B6 B4 1.109%
3 20 1.150 2.39 506 68 67 1.0724
7-1 20 1.000 2.08 505 67 68 1.0000
2 20 1.100 2.28 509 68 67 1.0488
3 20 1.090 2.25 512 68 67 1.0440
8-1 20 1.510 3.11 508 64 65 1.2288
i 20 1.600 3.3 500 67 66 1.2649
3 20 1.480 3.09 458 (1] 65 1.2166
1-1 20 1.250C 2.60 496 ¥4 63 1.11B0
4 20 1.300 2.7 494 64 63 1.1402 )
k| 20 1.320 2.75 495 63 62 1.1489
3-1 20 1.230 2.51 508 59 60 1.1081
2 20 1.240 2.52 508 63 62 1.1136
3 20 1.200 2.45 511 62 61 1.0054
4-1 20 1.250 2.52 516 58 58 1.1180
2 20 1.240 2.51 517 61 60 1.1136
3 20 1.250 2.53 517 61 60 1.1180
0.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
¢.0000
0.0000
0.0000
( 0.0000
[ TOTALSI 360 | 22.640 1 465.66 | 9113 | 1147 | 1138 | 20.1548
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ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIGNS

Plant: Kelson Dewey Station Performed by: J. Rudd Test No./Type: Metals #2
Date: 11-3-82 Sample Location: Unit #2 {Qutlet) Start/Stop Time: 0857
PARAMETER SYMBOL (VALUE) FIELD DATA AVERAGES
calc. .
Avg Velocity Head (in H20) dr({avg) = 1.265
Nozzle Diameter, Actual (in) N(d) 0.252
Pitot Tube Correction Factor C{p) 0.8400 Avg Orifice Meter Reading [in H20) dH{avg) = 2.623
Gas Meter Correction Factor {gamma) 1.0240
Barometric Pressure {in Hg) #{b) 29,92 : Avg Stack Temperature {degF) T(s avg)= 4B3.3
Stack Pressure (IH nzuj - ?(atauk) 22000
¢ of Sample Points 18 Average Meter Temperature {degF) T(m avg)= 55.9
————TFotal SampHng Fime—{min———{thete ——{360-0t—)
Avg SQRT(gP) ) = 1.120
Stack (Duct} Dimensions (in): -
Radius (if round) R 0.00- - : CALCULATED VALUES
Length (if rectangular) L 64.00
Width (if rectangular} W 216.00 Meter Velume (std, cu. ft.) V(m std}= 337.%8
Area of Stack {sq ft) A(s) { 96.00 )}
’ T Stack Gas Water Vapor Proportion B{wo) = 0.088
Gas Meter Initial Reading {cu ft) 128.21 .
Gas Meter Final Reading (cu ft} 445, 41 Mol. Wt., Stack Gas Dry M(d} = 30.36
Net Gas Sample Volume (cu ft) Vim) { 320.20 )
_ Mol. Wt., Stack Gas Wet M(s) = 28.28
Vol of Liquid Collected (ml1} Vi(c) 688.3
Vol of Liq @ Std. Conds. (scf) V(w std} [ 32.398 ) Abs Stack Pressure (inm Hg) P(s) = 31.54
Wt. of Front Half Particulate (gm) 0.0000 Avg Stack Velecity {ft/sec) V(s avg)= B1.4
Wt. of Back Half Particulate {gm) 0.0000
Wt of Combined Particulate {gm) M(p) { 0.0000 ) Isokineticity (%) ’ %1 = }03.3
02 Concentration (by CEM) % 02 3.00 Stack Gas STD Vol Fiow (dscfm) Q(s) = 251794
CO2 Concentration (by CEM) % Co2 14.00
C0 Concentration (by CEM) % Co 0.0 Actual Stack Gas Vol Flow (acim) Q(a) = 468708

N2 Concentration (by diff.) % N2 ([ 83.00) )
Particulate Loading, dry (gr/dscf) C(s std}= 07

0. Guud

SamplejdCiock|Velocity|Orifice Stack Gas Meter SQRT{dP) | Particulate lLoading, dry @7% 02 (gr/dscf) =
Point | Time |Head, dP|Meter,dH| Temp Temp {degF) .
{in H20)}|{in H20)]| (degF) in | out Particulate Emission Rate[ib/hr) E(p) = 0.00D
------ S e it L T TP up Iy SRy
1-1 20 1.210 2.52 465 47 47 1.1000
2 20 1.200 2.52 465 52 L3 1.0054
.3 20 1.200 2.52 470 585 53 1.0954
3«1 20 1.100 2.30 475 55 55 1.0488
2 20 1.250 2.60 481 53 54 1.1180
3 20 1.450 3.02 483 58 56 1.2042
4-1 20 1.500 3.1 483 53 55 1.2247
2 20 1.480 3.07 488 59 57 1.2168
3 20 1.220 2.54 487 60 58 1.1045
§-1 20 1.200 2.44 500 53 54 1.0954
2 20 1.220 2.47 487 57 55 1.1045
3 20 1.280 2.64 498 &0 5% 1.1314
7-1 4y, 0.870 1.78 485 57 57 0.9327
2 20 0.900 1.86 454 59 - 59 0.8487
3 20 0.8%0 1.84 492 59 59 0.9434
8-1 20 1.600 3.28 495 55 55 1.2648
2 20 1.600 3.34 487 1 B0 59 1.2649
3 20 | 1.600 3.36 480 60 59 1.2649
‘ 0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
TOTALS! 380 [ 22.770 1 47.22 | 8735 | 1012 [ 1002 | 20.1586
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15DKINETIC PERFORHANCE WORKSHEET AND PARTICULATE CALCULATIONS

b ! plant: Nelson Dewey Station Performed by: J. Rudd Test Ko./Type: Metals #3
i Date: 11-4-82 Sample Location: Unit #2 (Dutiet) Start/Stop Time: 0850
PARAMETER i SYMBOL (VA%UE) . FIELD DATA AVERAGES
calc.
Avg Velocity Head (in H20) . df{avg) = 1.214
Nozzle Diameter, Actual (in) N{d) 0.252
Pitot Tube Correction Factor C(p) 0.8400 ) Avg Orifice Meter Reading (in H20) dH(avg} = 2.502
Gas Meter Correction Factor (gamma) 1.0240
Barometric Pressure [in Hg) P{b} 20.92 Avg Stack Temperature (degF) T(s ava)= 480.2
Stack Pressure (in H20) Plstack) 22.000
f of Sample Points # - 18 ‘  Average Meter Temperature (degF) T(m avg}= 54.4
. Total Sampling Time (min} {theta) { 234.00 )
Avg SQRT(dP} = 1.098
Stack (Duct) Dimensions (in):
Radius {if round) R g.c0. - CALCULATED VALUES
Length {if rectangutar) L B4.00° :
Width (if rectangular) W 216.00 : Meter Volume {std, cu. ft.) V(m std)= 212.48
Area of Stack (sq ft) Als) { 96.00)
Stack Gas Water Vapor Proportion B{wo) = 0.D84
Gas Meter Initial Reading (cu ft) £20.63
Gas Meter Final Reading [cu ft} 721.62 Mol. Wt., Stack Gas Dry %(d) = 30.36
Net Gas Sample Volume {cu ft) vim) { 200.99 )
- Mol. Wt., Stack Gas Wet M(s) = 29.18
vol of Liquid Collected {m1} Vi(e) 469.9
Vol of Lig @ Std. Conds. (scf) V(w std) [ 22.118 ) Abs Stack Pressure {in Hg} B{s) = 3].54
Wt. of Front Half Particulate {gm) 0. 0000 Avg Stack Velocity (ft/sec) V(s avg)= 8D.2
wt. of Back Half Particulate (gm) 0.0000
Wt of Combined Particulate {gm) M(p) ( 0.0000 } Isokineticity (%) %1 = 102.8
p? Concentration (by CEM) % 02 3.00 Stack Gas STD Vo' Flow {dscfm) Q(s) = 245004
Co2 Concentration (by CEM) % CoZ 14.00
€0 Concentration (by CEM) % CO 0.0 Actual Stack Gas Vol Flow (acfm) Q(a) = 461825

K? Concentration (by diff.} % N2 { 83.00)

Ao

Particulate Loading, dry (gr/dscf) C(s std)= 0.000C

sample|dClock{velocity|Orifice Stack Gas Meter SQRT(dP) | Particulate Loading, dry 874 02 (gr/dsct} = 0.0002
Point | Time |[Head, dP|Meter.dH| Temp Temp (degf) ‘ :
{in H20)}|(in K20)| (degf) in | out Particulate Emission Rate{1b/hr) E{p) = 0.000
------ P T s e bttt Sl .
1-1 13 1.280 2.67 460 46 43 1.1314
2 13 1.250 2.63 461 51 48 1.1180
3 13 1.150 2.4z 463 53 51 1.0724
3-1 13 1.240 2.62 465 55 54 1.1136
4 13 1.250 z.64 470 57 55 1.1180
3 13 1.260 2.66 471 57 56 1.1225
4-1 13 1.400 2.90 480 52 53 1.1832
P4 13 1.410 2.93 486 57 56 1.1874
3 13 1.200 2.50 485 57 56 1.0954
5-1 13 1.130 2.28 505 53 53 1.0630
2 13 1.110 2.26 505 57 56 1.0536
3 13 0.800 1.63 503 57 56 0.8944
7-1 13 1.000 z.02 507 53 54 1.0000
2 13 1.100 2.23 509 57 56 1.0488
3 13 0.980 1.99 511 58 57 0.983%
8-1 13 1.420 2.84 512 52 52 1.1916
2 13 1.450 2.83 514 58 57 1.2042
3 13 1.430 2.88 516 58 57 1.1958
0.0000
0.0000
0.0000
0.0000
0.0000
. 0.0000
0.0000
0.0000
/ 0.0000
0.0000
‘ mALsi 234 i 21.860 | 45 | 8823 | 988 | 970 | 19,7834
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ISDKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: Kelson Dewey Station.
Date: 11-4-92

PARAMETER

Nozzle Diameter, Actual (in)

Pitot Tube Correction Factor

Gas Meter Correction Factor
— Barometric Pressure (in Hg

Stack Pressure (1n H20}

§ of Ca

Total Sampling Time {min}

Stack {Duct) Dimensions {in):
Radius {if round}
length {if rectanguiar)
Width (if rectangular)

Area of Stack (sq ft)

Gas
Gas
Net

Meter Initial Reading {cu ft)
Meter Final Reading {cu ft)
Gas Sample Volume {cu ft)

Yol
Yol

of Liquid Collected (ml)
of Lig @ 5td. Conds. {scf)

Performed by: J. Rudd

9.82  Avg Stack Tempereture{degF}— T{s-avg}= 4081

Sample Location: Unit #2 (
SYMBOL YALUE
{calc.)
N(d} D.252
t(p} 0.8400
{gamma) 1.0240
P(stack) 22.000
{theta) { 234.00 )
R 0.00 -
L 654.00
W 216.00
Als) { $6.00)
723.56
924.52
V(m} ( 200.96 )
Vi(e) 469.9

V(w std) ( 22.118 )

Outlet)

Wt. of Front Half Particulate (gm) ¢.0000
Wi. of Back Half Particulate (gm) 0.C000
Wt of Combined Particuiate {gm) M{p) { 0.0000 )
02 Concentration (by CEM) % 0z 3.00
C02 Concentration (by CEM) % €02 14.00
C0 Concentration (by CEM) % €0 ¢.0
N2z Concentration (by diff.) % NZ { 83.00)
Sample(dCiock|VelocitylOrifice Stack Gas Meter SQRT{dP)
Point | Time (Head, dP[Meter,dH| Temp Temp (degF)
(in H20)|{in H20)| (degF) in out
------ L it L e b s T T SR,
5-1 13 1.000 1.98 511 46 45 1.0000
2 13 0.880 1.86 511 53 51 0.9899
3 13 1.080 2.18 510 54 53 1.0382
7-1 13 ¢.950 1.92 508 55 55 0.9747
? 13 1.100. 2.23 508 56 56 1.0488
3 13 1.130 2.29 509 57 57 1.0630
8-1 13 1.500 3.03 505 52 53 1.2247
2 13 1.500 3.06 497 54 54 1.2247
3 13 1.480 3.04 497 57 57 1.2166
i-1 13 1.280 2.65 480 52 52 1.1314
2 13 1.310 2.75 479 58 57 1.1446
3 13 1.290 2.71 478 58 57 1.1358
3-1 13 1.150 2.36 - 480 54 52 1.0724
2 13 1.200 2.47 493 56 55 1.0954
3 13 1.180 2.43 493 57 56 1.0863
4-1 13 1.320 2.1 438 58 57 1.1485
2 13 1.350 2.77 498 58 57 1.1619
3 13 1.340 2.7% 498 58 57 1.1576
0.0000
0.0000
0. 0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000
...... R e L 1 T T PRy R
TOTALS| 234 | 22.140 | 45.28 | 8965 | 993 | 981 | 19.8159

Test No./Type: Metals
Start/Stop Time: 1630

#4

FIELD DATA AVERAGES

i

Avg Velocity Head (in H20) dP(an)

Avg Orifice Meter Reading {in H20) dH{avg)

Avg SQRT(dP)

CALCULATED VALUES

Meter Volume {std, cu. ft.) v{m std}=
Stack Gas Water Vapor Proportion B{wo} =
Mol. Wt., Stack Gas Dry M(d) =
Mol. Wt., Stack Gas Wet H(s) =
Abs Stack Pressure (in Hg) P(s) =
Avg Stack Velocity (ft/sec) V(s avgl=
Isokineticity (%) %1 =
Stack Gas STD Vol Flow (dscfm} Q(s) =
Actual Stack Gas Vol Flow {acfm) Qla) =
Particulate Loading, dry {gr/dscf} C(s std)=

Particulate Loading, dry B7% 02 {gr/dscf) =
E{p)

Particulate Emission Rate{lb/hr)

1.230
2.516

1.106

212.27
0.094
30.36
29.19
31.54

81.1
102.4

245509

286855

0l

0.0000
0.000




TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Piant: Nelson Dewey Station Performed by: J. Rudd Test Ro./Type: Metals #5
Date: 11-5-82 Sample Location: Unit #2 (Outlet) Start/Stop Time: 0950
PARAMETER SYMBOL (VALUE) FIELD DATA AVERAGES
calc. .

. Avg Velocity Head (in H20) dpfavg} = 1.256
Nozzle Diameter, Actual {in) R(d) 0.252
Pitot Tube Correction Factor Cip) 0.8400 Avg Orifice Meter Reading {in H2D) dH({avg) = 2.812
Gas Meter Correction Factor (gamma) 1.0240
Barometric Pressure (in Hg) P(b} 79.97 fvg Stack Temperature (degf) — Tis avgls AE3.2
Stack Pressure [(in H20)} P(stack) 22.000
# of Sample Points ] 18 Average Meter—Femperature—{degF——Fmavgl= 551
Total Sampling Time (min) {theta) ( 360.00 } )

Avg SQRT(dP) ‘ = 1.118

Stack {Duct) Dimensions (in): -
0.00 CALCULATED VALUES

Radius (if round) R

Length {if rectanguiar) L 64.00 _

Width {(if rectangular) W 216.00 Meter Volume (std, cu. ft.)} ¥(m std)= 333.29
Area of Stack (sq ft) Als) [ 96.00 )}

Stack Gas Water Vapor Proportion B({wo) = 0.103

Gas Meter Initial Reading (cu ft} 950.23
Gas Meter Final Reading (cu ft) 1265.88 Mol. Wi., Stack Gas Dry M(d) = 30.36 .
Net Gas Sample Volume (cu ft) V{m) { 315.65 ) ’
: Mci. Wt., Stack Gas Wet M(s) = 29.08
Vol of Liquid Collected (ml) Vi(c) 814.9 .
vol of Lig @ Std. Conds. {scf) V(w std) ( 38.357 ) Abs Stack Pressure {in Hg) Pis) = 31.5%4
Wt. of Front Half Particulate (gm) 0.0000 Avg Stack Velocity (ft/sec) V(s avg)= 8l1.4
Wi. of Back Malf Particulate (om) 0.0000
Wt of Combined Particulate {gm) M(p) { 0.0000 ) Isokineticity (%) %1 = 103.5
0? Concentration {by CEM) % 02 3.00 Stack Gas STD Vol Flow (dscfm) - 0{s) = 248153
C02 Concentration {by CEM) % C02 14.00
/"n\ £0 Concentration (by CEM) % CO 0.0 Actual Stack Gas Vol Flow (acfm) Qla) = 458938
{ N2 Concentration (by diff.) % NZ ( 83.00)
oo Particulate Loading. dry (gr/dscf) C{s std)= 0.0000
Sample|dCiock|Velocity|Orifice Stack Gas Meter SQRT(dP) | Particulate Loading, dry @7% 02 (gr/dscf) = 0.0000
Point | Time [Head, dPjMeter,dH| Temp Temp {degF)
(im H20)](in H20)| (degF) in | out Particulate Emission Rate(lb/hr) E{p) = {.000
------ P ST SRR S bt bbbt bttt :
1-1 20 1.20 2.49 468 46 45 1.0054
2 20 1.24 2.59 an 53 51 1.1136
3 20 1.25 2.63 472 57 54 1.1180
3-1 20 1.20 2.52 474 58 86 1.0954
2 20 1.32 2.77 478 3} 57 1.1489
3 20 1.37 2.84 493 5g 58 1.1705
4-1 20 1.48 3.07 483 55 55 1.2166
2 20 1.42 2.96 486 58 57 1.1916
3 20 1.50 3.08 485 57 57 1.2247
5-1 20 1.20 2.44 496 52 LY 1.0854
2 20 1.23 2.53 497 57 56 1.1001
3 20 0.81 1.87 436 56 56 0.9539
7-1 20 1.00 2.05 434 g5 55 1.0000
F4 20 1.00 2.05 495 56 55 1.0000
3 20 1.05 2.16 485 57 56 1.0247
8-1 20 1.45 3.07 462 53 53 1.2042
2 20 1.40 2.97 463 56 55 1.1832
-3 20 1.39 2.91 478 56 55 1.1780
0.0000
0.0000
€¢.0000
0.0000
0.0000
6. 0000
0.0000
0.0000
( 0.0000
/ 6.0000
TOTALS] 360 [ 22.61 | 47.01 | 8697 1 1002 l 983 | 20.12




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: Nelson Dewey Station

Ferformed by: J. Rudd

Test No./Type: Metals #6

Pate: 11-6-92 Sample Location: Unit #2 (Qutlet} Start/Stop Time: DB40 H_J
PARAMETER SYMBOL VALUE) FIELD DATA AVERAGES
(calc.
Avg Velocity Head (in H20) dP(avg) = 1.136
Nozzle Diameter, Actual {in)} N({d) 0.252
Pitot Tube Correction Factor C{p} 0.8400 Avg Orifice Meter Reading [in H20)} dH(avg) = 2.342
Gas Meter Correction Factor {gamma} 1.0240 .
Barometric Pressure {in Hg) P{b} 29.92 Avg Stack Temperature {degf) T{s avg)= 487.6
Stack Pressure (in H?0) P{stack} 21.000
# of Sample Points # 18 Average Meter Temperature {degF) T{m avg)= 53.8
Jotal § in} {theta) { 360.00 }
Avg SQRT(dP) = 1.058
Stack (Duct) Dimensions (in):
Radius (if round) R 0.00~ CALCULATED VALUES
Length (if rectangular) L - 64.00
Width (if rectangular) W 216.00 Meter Volume (std, cu., f{.) V(m sta)= 315.18
Area of Stack {sgq ft) Als) { 96.00 )
_ Stack Gas Water Vapor Proportion B{wo) = 0£.090
Gas Meter Initial Reading (cu ft) 331.82
Gas Meter Final Reading (cu ft) 629.65 Mol. Wt., Stack Gas Dry M{d) = 30.36
Ket Gas Sample Volume {cu ft) V{m) ( 287.83 ) :
Mol. Wt., Stack Gas Wet M{s) = 29.25
Yol of Liguid Collected {(m!) Vi(c) £58.9 :
Vol of Lig @ Std. Conds. (scf) V{w std) ( 31.014 ) Abs Stack Pressure {in Hg) P(s} = 31.46
¥t. of Front Half Particulate (gm) 0.0000 Avg Stack Velocity [ft/sec) V(s avg}= 77.2
Wt. of Back Half Particulate {gm) 0.0000
Wt of Combined Particulate (gm) M(p) ( 0.0000 ) Isokineticity (%) %1 = 102.4
02 Concentration (by CEM} % 02 3.00 Stack Gas STD Vol Flow (dscfm) Q(s) = 237157
C02 Concentration {by CEM} % Coz 14.00
CO Concentration {by CEM) % Co 0.0 Actual Stack Gas Vol Flow [acfm) Gfa) = 4445FR
N2 Concentration {by diff.) % N2 ( B3.00) )
Particulate Loading. dry {gr/dscf} C{s std}= 0.. -J
Sample|dClock|Velocity[Orifice Stack Gas Meter SQRT{dP} | Particulate Loading, dry @7% 02 {gr/dscf) = D.¢
Point | Time |Head, dP|Meter.dd| Temp Temp (degF)
{in H20) | (in H20)| (degF) in | out Particulate Emission Rate(1b/hr) E(p) = 0.000
------ S bt T . ettt T P A S SRR,
5-1 20 0.75 1.54 4B3 48 47 0.8660
2 20 0.8c 1.64 488 51 50 0.8944
3 20 0.82 1.68 490 52 51 0.9055
7-1 20 0.80 1.64 497 54 83 0.8844
2 20 C.87 1.78 495 54 83 0.8327
3 20 0.90 1.83 499 55 53 0.9487
8-1 20 1.50 3.08 494 52 52 1.2247
2 20 1.48 3.02 502 57 S6 1.2166
3 20 1.46 2.99 498 57 56 1,2083
1-1 20 1.20 2.53 470 55 55 1.0954
Fd 20 1.20 2.54 469 59 58 1.0954
3 20 1.12 2-36 469 56 56 1.0583
3-1 20 1.10 2.32 470 56 55 1.0488 -
2 20 1.20 2.52 473 56 5% 1.0954
3 20 1.24 2.60 476 57 56 1.1136
4-1 20 1.38 2.78 503 51 51 1.1747
2 20 1.35 2.74 503 45 53 1.1618
3 20 1.28 2.58 504 53 53 1.1314 -
0.0000
0.0000
0. 0000
0.0000 _
0.0000
0.0000
0.0000
©.0000
0.0000 -
0.0000 )
TOTALS] 360 i 20.45 | 42.16 1 8777 | 968 | 983 | 19.07 :




APPENDIX F

TRACE METAL PARTITIONING SUMMARY FROM

FLUE GAS AND SOLID STREAM ANALYSES







Intentionally
Blank



Run 1 Baseline )

INPUT PARAMETERS .

TRACE METALS PARTITIONING
WISCONSIN POWER & LIGHT AIR TOXICS TESTING

Hopper g/s

I
|
1.
l
I

Part in Lb/hr 1106 134.35
Coal HHAY, Btu/ib PR LK Partout—th/hr 407 ESPout y,"a 5133
_ Coal Flow, Lb/hr 92200 Stag Lb/hr 5892 Flow in dscfm 271398
Ash, % 7.59% Hopper Lb/hr 1065 Flow out dscfm 247745
Ash Flow, Lb/hr 6998 Coal gfs 11627 '
IMMetals Train dscf 96.2 Slag g/s 743
OMMetals Train dscf 332 ESP in g/s 139.5
|ammmmemmmomommemmemmenem e !
|[Run 1, Baseline 1 | As Be td | Cr . | HMn Ni Pb Se | Hg |
i | |
| Concentration Data | I
! i |
|ceal (ug/g) |  6.02 2.94 ! 4.91 20.5 13 38.5 1 0.1
|$1ag {ua/g) | <1 .79 3.97 47.9 458 371 1.73 1 0.5 |
|ESP Inlet (ug) i 148 155 72 908 1130 5110 4970 22.3 26.8 |
[ESP Inlet {ug/dscf) | 1.54 1.61 0.75 9.44 11.75 53.12 51.66 0.23 0.28 |
{Hopper Ash (ug/g) | 292 40 17 214 306 1162 988 < 34 =0.5 |
|ESP Outlet {ug) | 86 a0 20 252 27 1410 594 1190 26.2 |
{ESP Outlet (ug/dscf)| 0.259 0.120 D.060 0.759 0.816 4.247 2.090 3.584 0.079 |
i ! |
A Mass Flows | |
| I !
|Coal (g/s) f 0.0700 ©.0342 -70.0116  0.0571  0.2384  0.1512  0.4477 "0.0116 <0.0012 |
[S1ag {a/s) | -0.0007  0.0050  ©0.0028  0.0356  0.3403 ~ 0.2757  0.0013 <0.0007 <0.0004 |
|ESP In (g/s) | 0.0070  0.0073  0.0034  0.0427 0.0531 0.2403  0.2337  0.0010  0.0013 |
|Hopper Ash {g/s) | 0.0382  0.0054 .0.0023  0.0288  0.0411  0.1562  0.1327 ..0.0046 <0.0001 |
|£5P Dut (a/s) | ©0.0011  ©0.0005 0.0002  0.0031  0.0034  0.0175  0.0086  0.0148  ©£.0003 |
| | |
| Mass Balance | !
| | |
|Coal/(Slag + ESPin) | 9.088 2.772 1.835 g.729 0.606 0.293 1.905 6.480 ©.713 }
|ESPin/(Hop + ESPout)| 0.173 1.241 1.337 1.339 1.195 1.384 1.653 0.054 3.206 |
j1 - ESPout/ESPin | 0.846 0.932 0.927 0.927 0.937 0.927 0.983 -13.115 0.7a1 |
I I
| [
I |
| f
|



~ TRACE METALS PARTITIONING
WISCONSIN POWER & LIGHT AIR TOXICS TESTING

Run 2, Baseline 2 -

INPUT PARAMETERS
Part in Lb/hr 1596 Hopper g/s 196.14
Coal HHV, Btu/1b 11680 Part out Lb/hr 40.7 ESP out gfs 5.133
Coal Flow, Lb/hr 92200 Slag Lb/hr - 7633 Flow in dscfm- 256628
Ash, % 10.01% Hopper Lb/hr 1555.3 Flow out dscfm 248078
Ash Flow, Lb/hr T 9229 Coal g/s 11627
IMMetals Train dscf 64.42 Slag g/s 963
OMMetals Train dscf 337.6 ESP in g/s 201
jRun 2, Baseline 2 As | Be | td | € | M2 | N | e | se | Hg
|
| Concentration Data
!
ICoal {ug/g} 19.8 3.15 1.11 11.8 22.2 13.9 38.5 <1 -0.1
|stag {ug/ag) <1 7.8 4.99 92 432 412 12.6 21 £0.5
IESP Inlet (ug) 167 897.4 64 505 898 3170 3260 26.3 23.3
iESP Inlet {ug/dscf) 2.592 1.512 £.993 7.838 13.955 49.208 50.605 0.408 0.362
{ 'Wopper Ash {ug/g) 332 35 14.1 179 276 1252 983 <1 20.5
41.2 20.1 e0.9 121 173 142 1590 4200 99.9

|

|

|

|

I

|

|

|

i

/ ESP Dutlet (ug) |
L |esP outlet (ug/dscf}|
! |
|

|

|

|

}

|

|

|

|

i

0.122 0.060 0.062 0.358 0.512 2.198 4.710 12.441 0.296

| Mass Fiows
{
{coal (g/s)

Is1ag (g/s)

JESP In (g/s)
|Hopper Ash {g/s)
€SP Out (g/3)

I
| Mass Balance
!
[Coal/{Stag + ESPin) | 19.105  2.621  1.426  1.124  0.543  0.266  2.009  4.282  0.573
|EsPin/(Hop + ESPout)| ©0.169  ©0.908  1.406  0.916  1.081  0.826  1.020  ©0.03¢  1.171
ll - ESPout/ESPin 0.954 0.962 0.840 0.956 0.965 0.957 0.910 -28.457 0.209

0.2302 0.0366 0.0128 0.1372 0.2581 0.1616 0.4593 -0.0116 <0.0012
<0.0010 0.0075 0.0048 0.0886 0.4159 0.3966 0.0121 <0.0010 <D.0005
0.0111 0.0085 0.0042 0.0335 0.0597 0.2105 0.2164 0.0017 0.0015
0.0651 0.0069 0.0028 0.0351 0.0541 0.2456 g.1928 <0.0002 ~0.00D1
0.0005 0.0002 0.0003 0.0015 0.0021 0.0081 0.0185 0.0514 0.0012

h—— . — ——

F-4




TRACE METALS PARTITIONING
WISCONSIN POWER B LIGHT AIR TOXICS TESTING

Run 5, Baseline 3

——INPUTPARAMETERS
Part in Lb/hr i 1618 Hopper g/s 77.937
Coal HHV, Btu/1b 11388 Part out Lb/hr 1001 ESF ocut o/s 126.24
Coal Flow, Lb/hr 93400 Slag Lb/hr 6236 flow in dscfm 252150
Ash, % 8.41% Hopper Lb/hr Bl8 Flow out dscfm 248153
Ash Flow, Lb/hr 7855 Coal g/s 11779
IMMetals Train dscf 64.4 Slag g/s 786
DMMetals Train dscf 333.3 ESP in g/s 204.17
I S==ZS=sEsTS#8FSSSSSSsSSSS#EESSSISIsSSsasssSssSsss ——————*--=====================i
|Run 5, Baseline 3 As ] Be | cd | cr | Fn | N | Pb | se | Hg
!
| Concentration Data
I
|Coal {ug/a) 5.14 3.13 93.9 11.6 24.3 42.3 14.9 <1 «D.1
|slag (ug/g) 2.87 . 5.21 2.39 66 444 410 1 10.5 0.5
IESP Inlet (ug) 807 111 56.7 787 1410 4540 4100 150 14.5
IESP Inlet (ug/dscf) 12.531 1.724 0.880 12.220 21.894 70.497 63.665 2.329 D.225
" IHDpper Ash {ug/g) 237 18.8 10.5 180 316 1085 BG3 71 <0.5
{ '2ESP Outlet {ug) 184 42.3 71.9 208 439 1150 1330 4770 70.2

I
I
|
|
I
|
|
|
i
: !
~/ESP putlet {ug/dscf}
| I
|

I

!

|

I

I

!

I

i

|

0.552 0.127 0.216 0.624 1.317 3.450 3.990 14.311 0.211

| Mass Flows
!
jCoal {a/s)

1S1ag (g/s)

{ESP In (g/s)
{Hopper Ash (a/s)
fEsP out (g/s)

I
| Mass Balance
!
ICDaI/(SIEQ + ESPin) ] 1.102 3.251 198.228 1.323 0.649 0.805 0.654 0.653 0.879
!ESPin/(Hop + ESPDut)[ 2.537 3.626 2.163 3.092 3.059 2.998 3.383 0.165 1.040
]1 - ESPout/ESPin
|

!
]
|
|

|
I
I
I
I
I
|
|
|
|
I
I
|
I
0.0805  0.0369  1.1060  0.1366  0.2862  0.4882  0.1755 <0.0118 <D.0012 |
0.0023  0.0041  0.0018  0.0519  0.3492  0.3224 <0.0008  0.0083 <0.0004 |
0.0527  0.0072  0.0037 0.0514  0.0920  0.2963  0.2676  0.0098  0.0009 |
0.0185  0.0015  0.0008  ©0.0140  0.0246  0.0846  0.0626 0.0001 <0.00004 |
0.0023  0.0005  0.0009  0.0026  0.0054  0.0143  0.0165  0.056z  0.0003 |
|
I
!
|
I
!
I
|
I
|
I

0.957 D.928 0.759 0.950 0.9841 0.952 0.938 -5.047 0.079

I
|
I
I
|
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7 TRACE METALS PARTITIONING

' WISCONSIN POWER & LIGHT AIR TDXICS TESTING
Run 3 Reburn 1

INPUT PARAMETERS ’ .
Part in Lb/hr 2830 Hopper g/s 355.9

Coal HHY, Btu/lb 11954 Part out Lb/hr 7.54 ESP out g/s 0.9509
Coal Flow, Lb/hr 85200 Slag Lb/hr 4986 Flow in dscfm 242280
Ash, % g.21% Hoppertifhr—————————8828—————Ftow—out—dscfm 233025
Ash Fiow, Lb/hr 7816 Coal g/s 12006
IMMetals Train dscf 63.91 $lag g/s 628.78
OMMetals Train dscf 212.5 ESP in g/s 356.89
|= c=semesczz=czzzscas s=cszszes = O — B
IRun 3, Reburn 1 | &s | Be | cd | ¢Cr [ Mn | wi | Pb | se |  Hg
| I
| Concentration Data |
! I
{coal (ug/g) | 2.89 3.04 70.4 8.5 29 49 10.7 Z 1 0.1
|s1ag {ug/g) I ‘1 < 18.7 < 179 80.6 386 17 10 <1 < 0.1
|EsP Inlet {ug) i 889 246 182 1080 2250 2090 6590 373 17.5
|ESP Inlet (ugfdscf) | 13.910 3.849 2.535  16.888  35.206  32.702 103.114 5.835 0.274
|Hopper Ash {ugfg) | 266 29.6 159 132 195 851 564 B.7 0.1
|ESP Outlet (ug) | 54.9 3.15 12.5 29 74.2 143 372 2630 53.9
g' 1ESP Qutlet (ug/dscf)} 0.258 0.015 0.058 0.136 0.349 0.673 1.751 12.376 0.254
R |
£ ‘3 Mass Flows |
- | ‘
|coal (g/s) | ©.0323 0.0365 0.8452 0.1032 0.3482 0.5883 0.1285 <0.0120 <0.0012
|S1ag {g/s) | <0.0006 «0.0105 <0.1126  0.0507  0.2427  0.1993  0.0063 ~0.0006 < (.0CO!
|ESP In (9/s) | ©0.0862 ©0.0155  ©0.0102  0.0682  0.1422  0.1321  0.4164  0.0236  0.0011
|Hopper Ash (g/s) | ©0.0947  0.0105 <0.0566  0.0470  0.0694  ©0.3029  0.2008  0.0024  0.00004
fESP Dut (o/s) | ©0.0010 ¢.0001  0.0002  ©0.0005  ©0.0014  0.0026  0.0068  0.0481  0.0010
| I
| Mass Balance |
! |
{Coal/(Slag + ESPin) | 0.569 1.401 6.884 0.868 0.905 1.775 0.304 0.496 1.027
{EsPin/{Hop + ESPout)| 0.587 1.467 0.180 1.436 2.009 0.432 2.006 0.467 1.083
|1 - ESPout/ESPin | o.s82 0.996 0.978 0.992 0.99D 0.980 0.984  -1.04D 0.108
| I '
! |
i I
i !
I







LT

TRACE METALS PARTITIONING
WISCONSIN POWER & LIGHT AIR TOXICS TESTING

Run 6, Reburn 3

INPUT PARAMETERS

Part in Lb/hr ZB58 Hopper g/s 355 8225
Coal HHV, Btu/1b 11657 part out Lb/hr 36.5 ESP out g/s - 4.603
Coal Flow, Lb/hr 94800 Slag Lb/hr 6053 Flow in dscfm 234536
Ash, % 9.40% Hopper Lb/hr 2821.5 Flow out dscfm 231039
Ash Flow, Lb/hr 8911 Coal g/s 11955
IMMetals Train dscf 62 Slag ofs 783
OMMetals Train dscf 315.2 ESP in gfs 360
l S S — S
{Run 6. Reburn 3 | As | Be | ¢d | ¢r |  #n | Ni [ Pb [ se | Hg |
| I |
| Concentration Data | I
b I . |
{Coal {ug/a) | 9.33 2.69 -1 8.8 18.7 34.8 11.9 <1 <0.1 ]
|s1ag (ug/q) 42 4.62 1.77 53 327 276 7.05 «1 < 0.5 |
|ESP Inlet (ug) a1.7 11.3 12.5 74.5 344 428 569 86.2 1.1 |
i 'ESP Inlet (ug/dscf) 0.673 0.182 g.202 1.20 5.55 6.90 9.18 1.39 0.179 |
; '~71Hopper Ash (ug/g) 253 28 =18 158 332 880 658 3.4 ~ 0.5
i 7 |ESP Outlet {ug) 122 17.7 14 96 280 736 856 1480 35.2
ESP Outlet (ug/dscf) 0.387 0.056 0.044 0.305 D.888 2.34 2.72 4.70 g.112 |
_ I
| Mass Flows |
| |
[Coal {g/s) 0.1115  0.0322 £0.0120  ©.1052  0.2236  0.4160  0.1423 <0.0120 -~0.0012 |
|$1ag (g/s) 0.0321 0.0035 0.0014 0.0405 0.2496 0.2107 0.0054 -0.0008 . D.0004 |
|ESP In (g/s) 0.0026  0.0007  0.0008  0.0047  ©0.0217  0.0270  0.0359  0.0054  0.0007 {
0.3131  0.2341  ©.0012 Z0.00D2 |
|ESP Out (gfs) 0.0015  0.0002  0.0002  0.0012  0.0034  0.0090  ©0.0105  0.0181 0.0004 |

[ Mass Balance
|
|Coal/(S1ag + ESPin)
|ESPin/ (Hop + ESPout)
|1 - ESPout/ESPin

I
I
I
3.215  7.586  5.58%  2.330  0.824  1.750  3.448  1.928  1.105 |

0.029 0.070 0.120 0.082 0.178 0.084 0.147 0.282 1.151 |
0.433 0.696 0.783 0.750 ¢.842 0.667 0.708 -2.327 0.386 |

!
|
|
|
|
{
!
I
I
I
|
I
{Hopper Ash {g/s) | ©0.0s00  0.0100 .D.G084  0.0562  0.1181
|
I
|
I
!
I
|
I
|
!
I

I
I I
| |
| |
I I
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APPENDIX G

MODIFIED METHOD 5 TRAIN FOR SEMIVOLATILE
ORGANICS AT ESP OUTLET: DATA RUN SUMMARY







R & I

1SOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: Nelson Dewey Station
Date: 11-2-82

Performed by: B. Nichels
Sampie Location: Unit #2 (Dutlet)

Test No./Type: #1
Start/Stop Time: 0938

MM5

PARAMETER SYMBOL (VALUE) FIELD DATA AVERAGES
calc.
Avg Velocity Head (in H20) dP(avg) = 1.161
Nozzle Diameter, Actual {in) N{d) 0.235
Pitot Tube Correction Factor Ci{p) 0.8400 Avg Drifice Meter Reading {in H20) dH{avg) = 1.840
Gas Meter Correction Factor {gamma)  0.9900
Barometric Pressure (in Hg) P(b) 29.92 Avg Stack Temperature [degF) T(s avg)= S521.9
StackPressure (;ll HZG} P(sta:k} 22-0Bb -
# of Sample Points f . 18 . Average Meter Temperature (degF) T({m avg)= 60.9
Ty LI LA ¥ L wuUvoT UL
Avg SQRT(dP} = 1.074
Stack (Duct) Dimensions (in):
Radius {if round) R ¢.00.- CALCULATED VALUES
Length {if rectangular} L 64.00 :
Width (if rectangular} W 216.00 ¥eter Volume (std, cu. ft.) V{m std)= 268.74
Area of Stack {sg ft} Als) ( 96.00)
Stack Gas Water Vapor Proportion B{wo} = 0.089
Gas Meter Initial Reading {cu ft} 613.45 ]
Gas Meter Final Reading {cu ft) 1178.10 Mol. Wt., Stack Gas Dry M{d) = 30:3%
Wet Gas Sample Volume [cu ft) Vim) { 264.65 )
Mol. Wt., Stack Gas Wet M(s) = 28.2%
Vol of Liquid Collected (ml)} Vi{c) §55.0
¥ol of Lig @ Std. Conds. (scf) V{w std) { 26.124 } Abs Stack Pressure (in Hg) P(s) = 31.54
wt. of Front Half Particulate (gm) 0.0000 Avg Stack Velocity (ft/sec) Vis avgl= 79.5
Wt. of Back Half Particulate {gm) 0.0000
Wt of Combined Particulate {gm) M(p) { 6.0000 ) Isokineticity {%) %1 = 85.%
02 Concentration (by CEM) % 02 3.00 Stack Gas STD Vol Flow (dscfm) 0(s) = 2364892
C0? Concentration (by CEM) % Co2 14.00
L0 Concentration {by CEM) % CO 0.0 Actua) Stack Gas Vol Flow {(acfm) Gla) = 458095
N2 Concentration (by diff.) % N2 ( 83.00)
!4 Particulate Loading, dry {gr/dscf) C(s std)= 0.0000
S SampieldClock|Velocity|Orifice Stack Gas Meter SQRT(dP) | Particulate Loading, dry 7% 02 (gr/dscf) = 0.000¢
Pcint | Time |Head, dP{Meter,dH| Temp Temp (degF)
{in H20)j(in H20)| {degF) in | out Particuiate Emission Rate(1b/hr) tip) = [.002
------ B i b T T T ittt L
i-1 20 1.500 2.52 492 52 50 1.2247
2 20 1.500 z.54 495 62 54 1.2247
3 20 1.300 z.22 497 68 57 1.1402
3-1 20 1.300 2.23 507 66 56 1.1402
Fa 20 1.300 2.2% 506 71 60 1.1402
3 20 1.300 2.21 511 1 61 1.1402
4-1 20 1.300 2.20 512 71 61 1.1402
2 20 1.300 2.20 514 71 61 1.1402
3 20 1.300 2.2 515 71 61 1.1402
5-1 <0 1.000 1.69 537 59 57 1.0000
Fd 20 1.000 1.63 539 62 56 1.0000
3 20 0.980 1.80 540 64 56 0.989%
7-1 20 0.980 1.60 540 64 56 (.9899
2 20 0.960 1.56 539 63 55 0.9798
3 20 0.960 1.56 538 63 55 0.9798
g-1 F41] 0.850 1.55 537 63 55 0.8747
F4 20 0.960 1.57 536 B4 55 0.9788
3 20 1.000 1.63 536 63 55 1.0000
0.0000
0. 0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
( 0. 0000
------ R
‘ TOTALS| 360 | 20.890 | 34.92 | 9394 | 1168 | 1024 | 19.3247



" ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: Nelson Dewey Station Performed by: B. Nichols Test No./Type: #2 MM5 )
Date: 11-3-92 Sample Location: Unit #2 {Qutlet) Start/Stop Time: 0854 :
PARAMETER SYMBOL (VALUE) FIELD DATA AVERAGES
calc.

. Avg Velocity Head {in H20) dPlavg) = 1.18%
Nozzle Diameter, Actual {in) N(d) 0.235 .
Pitot Tube Correction Factor Ci{p} 0.8400 Avg Orifice Meter Reading {in H20) dH{avg) = 2.005
Gas Meter Correction Factor (gamma) 0.9300
Barometric Pressure {in Hg) P{b) 29.82 Avg Stack Temperatyre (degF) T(s avg)= 489.3
Stack Pressure (in H20) P{stack) 22.000
# of Sample Points ¥ 18 Average Meter Temperature (degF} T{m avg)= 47.1
Total Sampling Time {min) (theta) ( 36D.00 )

Avg SQRT(dP) : = ].08%
Stack (Duct) Dimensions {in): .

Radius {if round) R 0.00 CALCULATED VALUES
Length (if rectangular) L 64.00
Width (if rectangular) W 216.00 Meter Volume (std. cu. ft.) vi{m std)= 270.%3
Area of Stack (sq ft) Als) { 96.00 )
Stack Gas Water Vapor Proportien B{wo) = D.0BS
Gas Meter Inttial Reading (cu ft} 246.60
Gas Meter Final Reading {cu ft) 507.87 Mol. Wt., Stack Gas Dry M(d) = 30.3%
Net Ges Sampie Yolume [cu ft) V(m} ( 261.27 )
Mol. Wt., Stack Gas Wet M(s) = 2%.31
Vol of Liquid Collected (ml) Vi{e) 535.0
Vol of Liq @ $td. Conds. (scf) V{w std) ( 25.182 ) Abs Stack Pressure {in Hg) P(s) = 31.54
Wwt. of Front Half Particulate (gm} 0.0080 Avg Stack Velocity (ft/sec) V(s avgl=  75.3
Wt. of Back Ralf Particulate (gm) 0.0000
Wt of Combined Particulate {gm} M(p) { 0.0000 ) Isckineticity (%) %I = 9?.9
D2 Concentration (by CEM) % 02 3.00 Stack Gas STD Vol Fiow (dscfm) Q(s). = 244c3C
€0z Concentration (by CEM) % co2 14.00
€0 Concentraticn (by CEM) % CO 0.0 Actual Stack Gas Vol Flow (acfm) Gla) = 4587
N2 Concentration (by diff.) % N2  ( 83.00) )
Particulate Loading. dry (gr/dscf} C(s std)= 0; °
Sample|dClockivelocity|Orifice Stack Gas Meter SQRT(dP) | Particulate Loading, dry B7% 02 (gr/dscf) = [0.00UE
-[Point | Time [Head, dP(Meter.dH| Temp Temp (degF)
(in H20}{{in H2Q)] (degF) in | out Particulate Emission Rate(lb/hr) E(p) = 0.000
------ T ik St R S SR
3-1 2C 1.400 2.35 487 48 4¢ 1.1832
2 20 1.500 2.531 491 56 43 1.2247
3 20 1.300 2.18 493 55 43 1.1402
4-1 20 1.400 2.34 485 54 43 1.1832
2 20 1.600 2.67 496 56 44 1.2649
3 20 1.500 2.51 456 60 47 1.2247
5-1 20 0.8060 1.34 456 43 4] 0.8944
2 20 0.900 1.48 454 47 41 0.9487
3 20 1.100 1.83 491 51 42 1.0488
7-1 20 0.890 1.49 480 52 43 0.9434
2 20 0.950 1.58 48] 52 43 0.9747
3 o] 0.900 1.51 490 53 44 0.9487
8-1 z0 1.300 2.18 488 19 45 1.1402
2 20 1.400 2.36 487 57 45 1.1832
3 20 1.350 2.28 489 59 47 1.1619
1-1 20 1.100 1.84 473 3s 37 1.0488
2 20 1.000 1.67 478 44 38 1.0000 o
3 20 | 1.200 2.01 483 48 38t 1.0054 ‘ i
0.0000
0.0000
0.0000 )
0.0000 -~
0.0000 : :
0.0000
0.0000
0.0000 R
0.0000
0.0000 )
TOTALS] 360 | 21,580 | 36.15 | 8808, 1 929 | 766 | 19,6092
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TSOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

; . Plant:; Nelson Dewey Station Performed by: B. Nichols Test No./Type: #3 MMS
. 7 Date: 11-4-92 Sample Location: Unit #2 (Dutlet} Start/Stop Time: 0950
PARAMETER SYMBOL (VALUE . FIELD DATA AVERAGES
) calc.) .
. Avg Velocity Head {in K20) dP(avg) = 0.8G7
Nozzle Diameter, Actual (in) N{d) 0.235
Pitot Tube Correction Factor Cip} 0.8400 Avg Orifice Meter Reading (in H20) dHlavg) = 1.B85
— GasMeterEorrectionFactor———{garma}—0-8300
Barometric Pressure [in Hg) P(b) 25.92 ~ Avg Stack Temperature (degF) T(s avg}= 4BS.E
S5tack—+Pressure {;n HZG) P(sta:k} 22050 i
# of Sample Points ] - 18 Average Meter Temperature (degF) T(m avg)=  45.9
Total Sampling Time {min) (theta) ( 234.00 ) :
.. Avg SQRT(dP)

"
Lo
w

- 00
(Tal

Stack (Duct) Dimensions (in):

Radius {if round) R 0.00 CALCULATED VALUES
Length (if rectangular) L 64.00
Width {if rectangular) W 216.00 . Meter Volume (std, cu. ft.) Vim std)= 158.18
Area of Stack (sg ft) Als) ( 96.00)
Stack Gas Water Vapor Proportion B{wo) = 0.08]
Gas Meter Initial Reading {cu ft) §57.40
Gas Meter Final Reading {cu ft) 708.00 Mol. Wi., Stack Bas Dry M(d) = 3[.36
Net Gas Sample Volume {cu ft) V{m) { 150.60 )
. Mol. Wt., Stack Gas Wet M(s) = 28.23
Vol of Liguid Collected {ml) Vi(c) 333.0
Vol of Lig €& Std. Conds. (scf} V{w std) { 15.674 ) Abs Stack Pressure [in Hg) P(s) = 31.54
Wt. of Front Half Particulate {gm) 0.0000 Avg Stack Velocity {ft/sec) V{s avg)= 72.0
Wi. of Back Half Particulate {gm} 0.0000
Wt of Combined Particulate {(gm) M{p} { 0.0000 ) Isokineticity (%) %1 = 088.]
02 Concentration {by CEM) % 02 3.00 Stack Gas STD Vol Flow (dscfm) Q(s} = 221513
C02 Concentration {by CEM) % Co2 14.00
‘- . €0 Concentration (by CEM) % CO 0.c Actual Stack Gas Vol Flow (acfm) 0{a) = 414575
H i N2 Concentration {by diff.) % N2 { 82.00)
A Particulate Loading, dry (gr/dsef} C(s std)= 0.0000
 {sample]dClock|velocity|Orifice Stack Gas Meter SQRT{dP) Particulate Loading, dry 7% 02 (gr/dscf) = 0.00CO
Point | Time |Head, dP{Meter,dH] Temp Temp (degF)
{in H20){(3n H20)| (degF} in | out Particulate Emission Rate(lb/hr) Elp) = 0.000
------ fmmemmmedmmmmmmmmho bt aammdemrmmmmm— e r—tasadae . - a————
3-1 13 0.890 1.90 464 36 35 0.9434
F4 13 1.100 1.85 478 44 37 1.0488
3 132 1.100 1.84 480 50 39 1.0488
4-1 13 0.600 1.03 482 54 41 0.774¢
2 13 0.700 i.18 483 49 41 0.8367
3 i3 1.200 2.01 484 49 41 1.0954
5-1 13 0.600 1.00 486 49 42 0.774%
2 13 0.700 1.17 486 49 4] 0.8367
3 13 0.800 1.33 487 48 41 0.8944
7-1 13 0.800 1.33 488 46 41 0.8944
4 13 0.850 1.41 490 51 42 0.8220
3 13 0.800 1.50 491 52 42 0.9487
8-1 13 1.300 2.17 491 53 43 1.1402
2 13 1.45%0 2.43 497 55 44 1.2042
3 13 1.500 z.51 493 56 44 1.2247
1-1 13 1.100 1.80 494 57 44 1.0488
2 13 1.200 2.01 485 54 44 1.0954
3 13 1.150 1.82 435 54 44 1.0724
0.0000
0.0000
€.0000
0.0000
A. 0000
0.0000 oo
0.0000
( 0.0000
0.0000
0.0000
TOTALSI 234 | 17.940 | 29.97 [ 8759 i 906 1 746 1 17.8042




ISOKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Piant: Nelsen Dewey Station Performed by: B. Nichols Test No./Type: #4 MM5 .
Date: 11-4-92 Sample Location: Unit #2 (Outlet) Start/Stop Time: 1651 E
PARAMETER SYMBOL VALUE) F1ELD DATA AVERAGES
{calc.
: Avg Velocity Head (in H2D} dP(avg) = 1.222

Nozzle Diameter, Actual (in) N{d) 0.235

Pitot Tube Correction Factor Cip) 0.8400 Avg Orifice Meter Reading {in HZ0) dH{avg) = 2.00¢
Gas Meter Correction Factor {gamma) 0.8900
Barometric Pressure [in Hg) P(b} 29.9¢ Avg Steck Temperature (Oegr) Hsavgr=——516-0
Stack Pressure (in H20) P(stack) 22.000
¥ of Sample Points ¥ i3 Average Meter Temperafure (deghr) (W avgi— of—d—]
Total Sampling Time (min) {theta) ( 234.00 ) .

Avg SQRT(dP} = 1.107

Stack {Duct) Dimensions (in):

Radius {if round) R 0.00 CALCULATED VALUES
Length {if rectangular] L 64.00 ’
Width {if rectangular} W 216.00 Meter Volume (std, cu. ft.) ¥(m std)= 193.5¢C
Area of Stack {sq ft) - Als) { 96.00 )
_ Stack Gas Water Vapor Proportion B(wo) = 0.052
Gas Meter Initial Reading {cu ft} 708.50
Gas Meter Final Reading (cu ft) 828 .50 Mol. Wt.. Stack Gas Dry Mid)} = 30.3€
Net Gas Sample Volume (cu ft) V{m) { 190.00 )
Mol. Wt., Stack Gas Wet M{s) = 28.23
Vol of Ligquid Collected (ml) Vi{c) 419.0 ’
Yol of Lig @ Std. Conds. {scf) V(w std) [ 19.722 } Abs Stack Pressure {in Kg) P(s} = 31.54
Wt. of Front Half Particulate (gm) 0.0000 fvg Stack Velocity (ft/sec) V(s avg)= Bl.8
Wt. of Back Half Particulate (gm) 0.0000
Wt of Combined Particulate {gm) M(p) { 0.0000 } Isokineticity (%) %1 = 108.2
02 Concentration (by CEM) % 02 3.00 Stack Gas STC Vol Flow {dscfm) Qis) = 243982
C0Z Concentration (by CEM) % Co2 14.00
C0 Concentration {by CEM) % CO 0.0 Actual Stack Gas Vel Flow (acfm) 0(a) = 47107
N2 Concentration (by diff.)} % N2 ( B3.00) o ‘\)
’ Particulate Loading, dry {gr/dscf} C(s std)= 0.3
SampieldClock]Velocity|Orifice Stack Gas Meter SQRT(dP) | Particulate Loading, dry €7% 02 (gr/dscf) = 0.0p00
|Point | Time |Head, dP|Meter.dH| Temp Temp {degF)
(in H20}|(in H20)| (deaF} in | out Particulate Emission Rate{lb/hr) Elp) = 0.000
------ L LT R e L ELE S L LD L L D
7-1 13 ] 1.000 ] 1.59 523 39 38 | 1.0000
2 13| 1100 1.75 519 40 38 | 1.0488
3 13 0.870 1.55 518 46 35 0.984¢
8-1 13 1.400 2.25 518 50 48 1.1832
2 13 1.450 2.34 518 59 44 1.2042
3 13 1.350 z2.21 519 59 44 1.1618
1-1 13 1.150 1.88 515 60 45 1.0724
4 13 1.250 2.05 520 59 46 1.1180
3 13 1.280 2.10 520 60 47 1.1314
3-1 13 1.240 2.04 521 61 47 1.1136
2 13 1.250 2.05 522 61 48 1.1180
3 13 1.260 2.07 510 43 40 1.1225
4-] 13 1.350 2.18 510 54 42 1.1619 -
2 13 1.400 2.30 510 58 44 1.1832
3 13 1.450 2.39 510 €3 48 1.2042
5-1 13 1.130 1.88 510 66 50 1.0630
2 13 1.100 1.84 509 64 51 1.0488 _
3 13 1.060 1.67 509 €5 52 1.0000
0.0000
0.0000
0.0000
0.0000 .
0.0000
0.0000 .
0.0000
0.0000
0.0000 Y
0.0000 i:)
TDTALSI 234 | 22.130 1 36.14 1 9288 | 1008 | 803 ] 19.8198




1SDKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

1 Plant: Nelson Dewey Station

Performed by:

E. Nichols

Test No./Type: #5 MM

Date: 11-5-92 Sample Location: Unit #2 {Dutlet) Start/Stop Time: 0845
PARAMETER SYMEOL (VALUE) FIELD DATA AVERAGES
calc.
Avg Velpcity Head {in H20) dP{avg) 1.172
Nozzle Diameter, Actual {in) N{d) 0.235
Pitot Tube Correction Factor ci{p} 0.8400 Avg Orifice Meter Reading (in H20) dH{avg) = 1.879
— Gas Meter Correction Fal gamnz } £.9900
Barometric Pressure (in Hg) P{b) . 25.92 Avg Stack Temperature (degF) Tlsavgl=4585-%
s=!ak Prassure (in H?_ﬁ) P(stack) 22,000
# of Sample Points ¥ 18 Average Meter lemperature (degr) H{mavg= 52—
Total Sampling Time (min) (theta) ( 360.00 } ) ‘
Avg SQRT(dP) = 1.017
Stack (Duct) Dimensions {in}: i
Radius (if round) R 0.00 CALCULATED VALUES
length (if rectangular) L 64.00
width (if rectangular) W 216.00 Meter Volume (std, cu. ft.} v{m std)= 258.60
Area of Stack {sq ft) Als) { 96.00)
Stack Gas Water Vapor Proportion B{wo) = 0.093
Gas Meter Initial Reading (cu ft) 900.20
Gas Meter Final Reading (cu ft)} 1152 .40 Mol. Wi., Stack Gas Dry M{d} = 30.3% .
Net Gas Sample Volume {cu ft) v{m) { 25z.20 )
Mol. Wt., Stack Gas Wet M(s) = 28.22
Vol of Liguid Collected (m1) v1(e} S60.0
Vol of Lig @ $td. Conds. {scf) V(w std) { 26.359 ) Abs Stack Pressure {in Hg) P(s) = 31.54
Wt. of Front Half Particulate {gm) 0.0000 Avg Stack Velocity (fi/sec} V{s avg)= 7B.%
Wt. of Back Half Particulate (gm} 0.0000
Wt of Combinad Particulate {gm) M(p) ( 0.0000 ) Isokineticity (%) %1 = 85.3
02 Concentration (by CEM) % 02 3.00 Stack Gas STD Vol Flow (dscfm) Q(s) = 240552
C02 Concentration (by CEM) % C02 14.00

LA €0 Concentration {by CEM) % €O 0.0 Actual Stack Gas Vol Flow (acfm) Q(a) = 452278

i % N2z Concentration {by giff.} % N2 ( 83.00)

: Particulate Loading, dry [gr/dsef) C(s std)= 0.000C
Sample|dCiock|Velocity|Orifice Stack Gas Meter SQRT{dP) | Particulate Loading, dry B7% 02 (gr/dscf) = 0.000T
Point | Time |Head, dP{Meter,dH| Temp Temp (degF)

{in Rz0) | (in H20}| (degF) in | out Particulate Emission Rate{lb/hr) E(p) = 0.000

------ S it e bk ettt ikl
3-1 20 1.200 2.00 475 38 37 1.0954
2 20 1.400 2.35% 483 52 40 1.1832

3 20 1.350 2.28 484 55 43 1.1619
4-1 ¢0 0.900 1.52 486 57 46 0.9487
F4 20 1.000 1.69 488 58 48 1.0000

3 20 1.100 1.86 489 58 49 1.0488
5-1 Fdy 0.800 1.33 492 61 s1 0.8944
2 20 1.200 2.04 491 58 50 1.0954

3 20 1.000 1.69 493 59 50 1.0000
7-1 20 0.850 1.44 490 47 45 0.8220
2 20 1.050 1.77 480 59 47 1.0247

3 20 1.000 1.68 490 61 47 1.0000
8-1 20 1.500 2.54 491 61 47 1.2247
2 20 1.700 2.90 491 63 48 1.3038

3 20 1.550 2.63 492 €3 48 1.2450
1-1 20 1.100 1.88 494 64 49 1.0488
2 20 1.250 g.11 495 59 48 1.1180

3 20 1.150 1.03 499 60 48 1.0724
0.0000

0.0000

¢.0000

0.0000

0.0000

0. 0000

0.0000

€.0000

{ 0.0000

; . 0.0000
TOTALS! 360 | 21.100 1 35.63 ] 8813 ] 1033 | 841 l 19.3874

G-7




ISCKINETIC PERFORMANCE WORKSHEET AND PARTICULATE CALCULATIONS

Plant: Nelson Dewey Station Performed by: E. Nithois Test No./Type: #6 MM5 ‘}
Date: 11-6-92 Sample location: Unit #2 (Outiet) Start/Stop Time: 0843
PARAMETER SYMBOL (VALUE) FIELD OATA AVERAGES
calc. i
Avg Velocity Head {in H20) dP{avg} = 1.037
Nozzle Diameter, Actwal (in) N{d) 0.235 : :
Pitot Tube Correction Factor C{p} 0.8400 Avg Orifice Meter Reading (in H20) dH{avg) = 1.73]
Gas Meter Correction Factor {gamma} 0.9900
— Barometrit Pressore (iw Hg— P{b) 2992 Avg—StackTemperature(degF ) T{sevg}=—5833-
Stack Pressure {in H20) P(stack) 21.000 )
¥ of SampTe PoInts _ ¥ . Average Meter—Temperature {degF—Hmravg=—53-1—
Total Sampling Time (min} {theta) ( 360.00 ) '
Avg SQRT(dP) ’ : = 1.013
Stack (Duct) Dimensions (in): . e :
Radius {if round) R 0.00 CALCULATED VALUES
Length {if rectangular) L 64.00
Width {if rectangular) W . 216.00 Meter Volume (std, cu. ft.) V{m std}= 265.6¢
Area of Stack {sq ft) Als) { 956.00 )
Stack Gas Water Vapor Proportion B(wo) = 0.097
Gas Meter Initial Reading (cu ft) 185.21
Gas Meter Final Reading (cu ft) 425.00 Mol. Wt., Stack Gas Dry M(c) = 30.36
Net Gas Sampie Voiume (cu ft) V{m) ( 258.78 )
Mol. Wt., Stack Gas Wet M(s} = 28.16
Vol of liquid Coliected (ml) Vi(c) 605.0
Vol of Liq @ Std. Conds. (scf) V(w std) { 28.477 ) : Abs Stack Pressure {in Hg) P{s) = 3].4%
Wi, of Front Half Particulate (gm} 0.0000 Avg Stack Velocity (ft/sec) V(s avg)l= T74.8
Wt. of Back Half Particulate {gm) 0.0000 .
Wt of Combined Particulate {gm) M{p) { 0.0000 ) Isokineticity (%) % i = 105.3
0? Concentration (by CEM} % 02 3.00 Stack Gas STD Vol Flow {dscfm) Q(s) = 223580
€02 Concentration {by CEM) - % €02 14.00
€0 Concentration (by CEM) % Co 0.0 Actual Stack Gas Vol Flow (acfm) 0{a} = 428277
N? Concentration (by diff.) % N2 { 83.00) S

Particulate Loading, dry (gr/dscf) C{s std)= 0

0.0030

Sample|dCiock|Velocity|Orifice Stack Gas Meter SQRT(dP) | Particulate Loading, dry 87% 02 (gr/dscf) =
|Point | Time |Head, dPiMeter,dH| Temp Temp (degF) .
(¥n H2D)|(in H20}| (degF) in | out _ Particulate Emission Rate{1b/hr} Elp) = 0.00C
------ e T S et da L Lt SELEL LS LR L
7-1 20 0.800 1.30 430 36 34 0.8944
2 20 0.800 1.47 495 48 37 0.9487
3 20 0.850 1.40 500 §5 4] 0.9220
8-1 20 1.000 1.66 503 58 44 1.0000
2 20 1.250 ¢.08 507 60 46 1.1180
3 20 1.100 1.83 510 64 48 1.0488
1-1 20 0.900 1.50 513 65 51 0.9487
2 20 1.050 1.75 517 66 53 1.0247
3 20 1.200 2.00 519 69 55 1.0954
3-1 20 0.950 1.59 496 57 S4 0.9747
2 20 | 1.100 1.86 497 60 51 | 1.0488 i
3 20 1.050 1.77 496 60 51 1.0247
4-1 20 1.400 2.36 499 61 43 1.1832 -
2 20 1.500 2.53 500 63 50 1.2247
3 20 1.250 2.1 503 67 LY 1.1180
5-1 20 0.750 1.26 S03 60 50 0.8660
2 20 0.820 1.36 506 53 46 0.9055 ) -
3 20 0.800 1.32 505 53 46 0.8944
0.0000
0.0000
€.0000
0.0000 -
©.0000
©.0000 -
<0.0000
0.0000 . 1
0.0000
¢.o000 - )
TOTALS] 360 | 18.670 | 31.15 | 9053 ; 1055 | 858 | 18.2409




APPENDIX H
 CFMIVOLATHE ORGANIC GC/MSANALYTICAL RESULTS —
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" ey

Intermal Standards

Coxpound R.T. Bcan{ Area Conc Units ISTD

1} d¢-Dichlorcbentene 10.67 €34 43779 40.00 ng ISTDOOL
3) d8-Naphthalene 13,77 %30 63328 40.00 ng ISTDOOZ
7} 4iC-Acenaphthane 1g.21 1353 £4233 40.00 ng IS8TDOO3
10) di¢-Phsnanthrene 21.81 170¢ 95763 40.00 ng I3TDOO4
17) 412-Chrysana 268.63 2347 37213 40.00 ng Is8TDOO0S
23) 4i12-Perylena 32,54 2720 16002 40.00 ng ISTDOOS
System Mornitoring Compounds

2} d5-Nitrocbenzene 12.067 768 706175 103.35 ng 002
5} 2-Fluercbipheayl 1£.58 1198 92687 $5.69 ng 003
1%) d1é-Tarphanyl 26.06 2102 $8530 102,25 ng 005
21) 412-Banzo{a)PyTense 32.28 2695 40752  98.61 ng 006
Targat Corvpounds

4) naphthalens 13.82 935 241715 91.71 ng 002
6) Acenaphthylena 17.82 1316 2439560 $1.€% ng 003
8) Acenraphthens 18.30 1362 16241€¢ 50.79 ng 003
8) Fluorane 19.58 1484 176742 89.687 ng 003
11) Phenanthrene 21.98 1713 255574 84.23 ng 004
12) Anthracane 22.10 1724 257487 - 8$3.00 ng 004
13) Fluoranthense 25.00 2001 237119 94.92 ng 004
14) pyrene 25.55 2053 223529 94.08 ng 004
1§) Bepmola)Anthracens : 28.60 2344 111072 90.78 ng 005
18) Chrysane 28.70 2354 94938 £8.39 ng 005
19) Banzo (b)Fluoranthane 31,39 2610 53682 94.65 ng 006
20) Benzo{k)Pluoranthane 31 .46 2617 §12%2 . 93.41 ng 006
22) Benzof{a)}Pyrane 32.3¢ 2703 41803 B9.02 ng 006
24) Indeno(l,2,3-cd)Pyrene 36.74 3121 29717 94.70 ng 006
25) Dibenz{a,h)Anthraccne 36,88 3134 2667¢ 89.45 ng 1]+
2¢) Benxzo(ghi)Parylene 37.87 3218 28654 94.54 ng 006

Figure H-1. Semivolatile standards quantitation and target compound retention times
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File: Ct\CHEMPC\DATA\HPA148%.D

Operater: M ROWELL

Date Acguirod: 1§ Dec 93 §:52 pm

¥ethod Pile: BNA .M . _

smplﬂ Name: 8270:0&,”; +BBTD10C,L, ,I-CAL ] 100KG,
Misc Info: QUANTS @ 40NaG

ALS vial: 1 -

Bbundance ) TIC: HPA1489.D
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Figure H-2. Semivolatile chromatogram calibration
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rile: C1\CHENPC\DATA\HPR1404.D

Operator: M HOWELL

Date Acquired: 15 Dec $2 8:48 pm

Method File: BMNA.M ‘

gSample Kame: 8270,CASSVILLE, XAD~2 BLANK,L,AIR,LOT# T670
Misc Info: QUANTS @ 40KG

ALE vial:

| .4

TIC: HPAi454.D
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_ Figure H-3. Blank semivolatile cﬁromatogram
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Piles C:\CEENPC\DATA\HPA1488,D

operator: M HOWELL

Date Acquired: 16 Dec 92  4:33 pnm

Method Piles BMA.M ' ‘

Banple Name: 8270,CASSVILLE,BLANK 11/06/9,L,AIR,PIELD BLK
Misec Info: ' QUANTE @ 40NG '

ALS vial; i : _

?Dunﬁtltﬁ TIC: EPA1498.D
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Figure H-4. Field blank semivolatile chromatogram
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File:
Qperator:

1 \CHEMPC\DATA\EPA1499.D
N HOWELL

Date Roguiraed: 16 Dec %2  5:18 pm

Method Pile:
sample Name:
Misc Info:
ALS vial:

BMA .M

QUANTS @ 40NG

8270,CASSVILLE,RUN # 1,L,AIR,RAD-2,

Rbundance

i
320000 -
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Figure H-5. Baseline Run 1 semivolatile chromatograph
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File:
Cperater: N BEOWELL
Date Acguired: 1€ Dec $2
Method Pile: BXA.M
Sample Nane:

Misc Info:

ALS vial: 1

C: \CHEMPC\DATA\HPA1500.D

6:05 pm

8270,CASSVILLE,RUN # 2,L,AIR,XAD-2,
QUANTS @ 40NG

undance
1700001
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Figure H-6. Baseline Run 2 semivolatile chromatogram
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Filies : €+ \CRENPCA\DATA\EPAL1501.D

Oparator: M HOWELL

pate Acquired: 16 Dac 92  6:47 pm

Method FPilet BNA.K :

Sanple Name: 8270,CABBVILLB,RUN # 3,L,AIR,XAD-2,
Mise Info: QUANTS @ 40NG

ALS vial: i

T
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Figure H-7. Reburn Run 3 semivolatile chromatogram
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Piler Q: \CHEMPC\DATA\HPRA1502.D

Operator: M HO¥WELL

Date Acquired: 16 Dec 92 7:32 pm

Method Pile:t BNA.M : :

pample Nanma: 8270,CABBVILLE,RUN # 4,L,AIR,XAD-2,
Misc Info: QUANTE @ 40NG :

ALE vial: 1

pbuncance TIC: HFPAL502.D
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Figure H-8. Reburn Run 4 semivolatile chromatogram
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Bbundance TIC: HPA15032.D ,‘7
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Figure H-9. Reburn Run 5 semivolatile chromatogram
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Figure H-10. Baseline Run 3 semivolatile chromatogram
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Tentatively Identified Compound (LBC)

Operator ID: [BEB1]M EOWELL Date Acguired: 16 Dec 92 6:47 pn
Data File: C:\CHEMPC\DATA\BEB\HPA1501.D
Name: 8270,CASSVILLE,RUN # 3,L,AIR,XAD~2,
Misc: QUANTS @ 40NWG
Method: BNA.M
Title: 8270
Last Calibrationt TUE_DUU_IS_ZtTtthth?QZ
Library Searched: NBS4SK.L
R.T. conc hronf Relative to IBTD R.T.
16.92 18.30 ng soose ai10-Acenaphthene ' 16.22
BRit# of 20 Tentative ID Ref¥ CAS# Qual
1 Tetradecane 18383 000629-59-4 94
2 Decane, 2,3,5- tr;mathyl- 15638 062238-11~-3 90
3 Tridecane 15584 000629-50-5 86
4 Nonadecane 29832 000629-92~5 80
26442 019218-94~-1 80

5 Tetradecane, 1-iodo-

Eiungggge Scan 1230 (16.920 min): [BSB1]EPALS0L.D (-,*)
43 5
71
{ 85
o 'Il T T llll‘; '1h|jl']1.‘lt\'l Ijl!fl??ﬂ 11l1?|1I2I7]1 L T T 3 ] i+ T 1 7T ] - M -1‘93
Jz => 20 40 60 L 100 120 140 360 180 200
ungsgga #18383: Tetradecane
J 43 '
71
85
' 9 113 127 141 155 198
o“_l'"r‘r‘!‘[‘l‘]li T™T 177 ) G G | it T |1||]11;||.-.1—i
J& => 20 40 60 80 100 3120 140 160 180 200
ungggg? £15¢368: Decane, 2,3,5-trimethyl-
s7
' 71
J 85 .
l a4l
o -I T | T l‘_'!ll‘ v !rl; T " J‘i L] ﬁ" 113 L '1-1 Rl v T 1 L] . '1 i L] L] T
g w>» 20 40 60 80 100 120 140 160 180 2oo
un e F15584: Tridecane
§388 ] |
71
8s
. | 98 113 127 343 184
-T"r"l'lll- l'llllnlli -l—l—l'_l'l-|-|1—l]1aﬁl|11l-‘-‘ilI
E[z -3 20 40 60 80 100 120 140C 160 180 200

Figure H-11. Typical compound identifications, Run 3
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Tentatively Identified Compound (LBC)

Operator ID: {BSB1]M HOWRLL Date Acguired: 16 Dec 92 6:47 pm
Data File: C:\CHEMPC\DATA\BS8B\EPA1501.D
Name: 8270,CASEVILLE,RUN ¥ 3,L,AIR,XAD=-2,
Nisa: QUANTS € 408G
Nethod: BMA.M
Title: 8270
Last Calipration: Tue Dec 15 22114302 1992
Library Searched: NBS49K.L
R.T. Cono Area Realative te ISTD R.T.
23.23 11.74 ng 67576 d410-Phenanthrene 21.90
"Hit# of 20 Tentative ID Ref# CAs# gual
1 Pentadecanoic acid, methyl ester 28101 007132~64-1 86
2 Undeoanci¢ aeid, ii-bremo-~, methyl 31025 Q06287+-90~-7 72
3 D¢canoic acid, methyl ester 15959 000110-42-9 64
4 Decanoyl chloride 16608 000112~-13-0 64
5 2-Naphthalencl, 6-amino- 10246 000118-46~7 64
ﬁbungggge_' Scan 1832 (23.232 min): [BSB1}JHPAL501.D (-, %)
7H :
1 87
43 55
0] |, i 115129343 491185 227 270
- I = . T T g Y"r—
M/ -> 40 60 80 100 120 140 160 180 200 220 240 260 280
hbunggggg #28101: Pentadecanoic acid, methyl ester
. T g7 '
T 59
0-.—,—]—,—.-v—1—-',—.—.]-.- 5 J T
M/Z =-> 40 60 80 100 120 140 160 180 200 220 240 260 280
ungggge #£31025: Undecancic acid, li-brome-, methyl ester
T .
87
I B
o 52 % 111 129143 167 19?9 DE 278
N/E =-> 40 60 80 100 130 140 160 180 200 220 240 260 280
ungggge #15959: Decanoic acid, methyl ester
] 7
0 59 112 129 186
0 e B 5 o - T 7 7 2 el
K/2 => 40 60 80 100 120 140 160 180 200 220 240 260 280

Figure H-12. Typical compound identifications, Run 3
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Tentatively Identified Compound (LSC)

oParatnr ID: [BBBl]H HOWELL . bate Aequirad: 18§ Dec 92 6:47 pm
Data File: C:\CHEMPC\DATA\BEB\HPA1501.D . ’
Name: 8270;CABBYILLE,RU‘H ¥ 23 L,lIR m'z,

Mipe! QUANRTE @ 40KG

Mathod: BNA.N

Titla: 8270

Last Calibration: Tue Dec 15 22:14:02 1932

Library Searched: NBS45K.L

R.T. cenc Aréa Relative to IBTD R.T.
' 23.59 9.21 ng $3008 di10-Phenanthrene 21.90
Eit# of 20 Tentative ID Ret# CAS# Qual
1 Undecancic acid . 15978 000112-37-8 45
2 Dacaneie acid, silver(i+) salt - 31189 013126-67-5 45
3 Dodecancic acid, silver(i1+) salt 34678 Q1B268-45-6 42
4 Dodecancic acid 18687 000143-07-7 42
§ Glycina, N-methyl-XN-(l-oxododecyl)~ 30178 000097-78=9 42
pbundgpee Boan 1666 (23.589 min): [BSB1l]EPAL501.D (-,*)
4; 7
{ ) 83 105 129
i ] | i | I 157 185 2313
ol _ Il‘.. l”JLﬁLh‘ L L 1 , —
M/Z  ~> 00 180 200 250 300
Ebungg.gge #15978: Gndecanoic acid
6
i27 | 329
o T T 3 l L} . 1IIl 1 ll1‘ II l1 Ll ll1 0 El L4 L) "l L L T ) i
50 100 . 150 200 250 300
FLbungB.Bse_ F31160: Decancic acid, silver(i+) salt
. m -
155
129
83
\ 1}5‘ . l 172 235 279
° i 0 0 I h— h k] L} L ‘ L] T L} * ] L] L) T 1 ‘ L] Bl L I_I
]2 => 50 100 150 200 2590 100
ungapge Fil6768: Dodecancic acid, silver(l+) salt
] 3B
) < 183
]
] 42 129 157 l
T T N " I P U
4 M/Z2 = 50 100 150 - 200 250 - 300

Figure H-13. Typical compound identifications, Run 3
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Tentatively Identified Compound (L8C)

Operator ID: [BSB1]X BCWELL Date Acqguired: 16 Dec 92 6:47 pom
Data File: C:\CHEMPC\DATA\BSB\HPA1S01.D
Name: 8270,CASSVILLE,RUN # 3,L,AIR,XAD-2,
Mizso: QUANTE € 40NG
Methodt BNA.M
Title: 8270
Lagt Oalibration: Tue Deoc 15 232:34:03 1002
Library searchedy NES49K.L 1
R.T. cone Area Relativo to ISTD R.T.
. S S dee e e T B R S A U D aw e Gl SN .- - S A e L] L ¥ 2 X L 1 3 ]
27.72 432,98 ng 88962 du-cnryaene 28.62
Hit# of 20 Tentative ID . Reff CAS#  Qual
1 3-XERCAPTO=5=BTEYL~1,2,4~-TRIAZOLE 4478 007271-45-6 as
2 Hexanedicoic acid, dicyclohexyl este 34998 000849~99=-0 25
3 Nonanediocic acid, pis(2-ethylhexyl) 43395 000103-24-2 23 “1
4 Bexanediocic acid, bis(1,3-dimethyld 35449 055125-22~-9 23
£ Quinaline ‘4555 000001-22-5 22

mbungggge Scan 2259 {27.708 min): [BSBL}HPALS01.D (-,%)
57 125
43 l 70
0 1 241
* : Tr= I TT T T[T
p/Z - 4’('_) 60 a'n 100 120 140 160 180 200 220 240 260 280
hbungggge #4478¢ 3-MERCAPTO-S5-ETHYL-1,2,4~TRIAZOLE
] 129
o— 3 lTlllT‘T"T]]II"IIIT]'I'I“'I IITIIII
K/Z => 40 60 BD 100 120 140 160 180 200 220 240 260 280
h\hungsase #24998: Haxanadioic acid, dieyclohexyl estaer
129
| mm gl |
°" 3 T LA NN SR AN LN B BN LR B R A TTrrJrrreyypuoresv T I T T T
]2 => 40 60 BO 100 120 i40 160 180 200 220 240 250 280
“"‘3388‘! £43195: Nonanedioic acid, bis(2-ethylhexyl) ester
S .
20 129
. 98 112 j 147 185 282
- . - “-,;11||..|l;|-. |1.1 I 2 § ™1 LALEEALEE LA T
M/ = 40 €0 80 100 120 140 160 180 200 220 240 260 280

Figure H-14. Typical compound identifications, Run 3
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APPENDIX I

TO2 TRAIN FOR VOLATILE ORGANICS

AT ESP OUTLET: RUN SUMMARY
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T02 CALCULATIONS

Plant: Neison Dewey Staticn
Sample tocaticn: Unit #2 (Outlet)
Performed by: B. Johnston

Test No./Type: T02-1 {Baseline)
Date : 11/2/92
Start/Stop Time: 1033

Barometric Pressure {in Hg): 29.92
|  Time | Volume | Volume | Bas Meter jCorrection]  Volume | Volume
Trap 1.0.] Sampled | Sampled | Sampied |temperature] Factor | Sampled | Sempled
| (min.) | (Viters) | {cu. ft.) | {r) | tGamma} {(Viters, STD)i(cu.ft., STD)
---------- B Rl el B
219 | 30.0 | 15.000 |- 0.530 | 53.6 | 0.996 | 15.390 | 0.544
225 | 30.0 | 15.000 | 0.530 | 57.2 | 0.9%6 | 15.283 | 0.540
216 | 30.0 ! 15.000 | 0.530 | 57.2 | 0.996 | 15.283 | 0.540
226 | 30.0 | 15.000 ] £.530 | £1.0 | 1.004 | 15,2984 | 0.540
224 | 30.0 | 15.000 | £.530 | 60.0 | 1.004 | 15.323 | 0.541
228 | 30.0 | 15.000 | 0.530 | §2.0 | 1.004 | 15.264 | 0.539
Test No./Type: 102-2 (Baseline)
Date : 11/3/92
Start/Stop Time: 1142
{; Barometric Pressure {in Hg): 29.9?7
| Time | Volume | Volume | Gas Meter |Correction] Volume | Volume
Trap 1.D.| Sampled | Sampled | Sampled |Temperature! Factor |  Sampled | Sampled
| (min.} | (liters) } [cu. ft.} | {F) | (Gamma) {{liters, STD}|{cu.ft., STD)
---------- e B e ] Bt Il Aot
217 | 33.0 | 15.000 | £.530 | 46.4 | 0.996 | 15.609 | 0.551
205 | 27.0 | 15.000 | 0.530 | §5.4 |  0.996 | 15,337 | 0.542
204 | 30.0 | 17.000 | 0.600 | 59.0 | 0.996 | 17.261 | 0.610
201 | 27.0 | 15.000 | 0.530 | 44.6 | 1.002 | 15.759 | 0.557
200 | 31.0] 15.000 | 0.530 | 44.6 | 1.002 ] 15.759 | .557
2z2 | 34.0 | 15.000 | 0.530 | 46.4 | 1.002 | 15.703 | 0.555

Test No./Type: T02-3 {Reburn)
Date : 11/4/82
Start/Stop Time: 0957

Barometric Pressure (in Hg): 29.92
| Time | Volume | Volume | Gas Meter |Correction| Volume | Volume

Trap 1.D.| Sampled | Sampled | Sampled |[Tewperature| Factor | Sampled | Sampled
{ {min.) I {Titers) I {cu. ft.} | {F) {Gamma) |(1iters, STD}|(cu.ft., STD)
......................................... |_--------__ _-__---___l_---_--_--,-_ cmmmmemm————
214 | 31,00 15.000 | 0.530 | 28] 0996 15.721 | 0.555
‘( 202 | 27.0 1 15.000 | 0.530 | 50.0 |  0.996 | 15.499 | 0.547
229 | 30.0 1 15.000 | 0.530 | 51.8 0.596 | 15.445 | 0.545
206 | 28.0 | 15.000 | 0.530 | 50.0 0.996 | 15.499 | 0.547
230 | 28.0 | 15.000 | 0.530 | 48.2 | 0.996 | 15.554 | 0.549
220 | 26.0 | 15.000 | 0.530 | 48.2 ] 0.996 | 15.554 | 0.549




TO2Z CALCULATIONS

Piant: Nelson Dewey Station
Sample Location: Unit #2 (Outlet)
Performed by: B. Johnston

Test No./Type: T02-4 (Reburn}
Date : 11/4/92
Start/Stop Time: 1626

Baremetric—Pressure—{inHgl— 28-92

| Time | volume | Volume | Gas Meter |Correction| Volume | Volume
Trap 1.D.| Sampled | $ampled | Sampled ITeqperature] Factor | Sampled | Sampled
| (min.) | (titers) | (eu. ft.}-[ -~ (F) ] (Gamma) |(liters, STD)l{cu.ft.. STD}
---------- e B Bl L B Lot
227 | 30.0 | 15.000 | 0.530 | 41.0 | 0.996 | 15.778 | 0.557
221 | 29.0 | 15.o000 | ©.530 | a2.6 |  0.99%6 | 15,685 | 0.553
210 | 28.0 | 15.000 | 0.530 | 46.4 | 0.936 | 15.609 | 0.551
213 | 30.0 | 15.000 | 0.530 | 48.2 | 0.996 | 15,554 | .548
203 | 30.0 | 15.000 | 0.530 | 50.0 | 0.995 | 15.499 | 0.547
212 | 33.0 | _15.000 | 0.530 | 44.6 | 0.9965 | 15.665 | 0.553
Test No./Type: T0Z-5 {Baseline)
Date : 11/5/92
Start/Step Time: 1020
‘Barometric Pressure {in Hg): 29.92
} Time | volume | Volume | -Gas Meter |Correction] Volume | volume
Trap 1.0.} Sampled | Sampled | Sampled |Temperature| Factor | Sampled | Sampled
| (min.} | (Viters} | {cu. ft.} | {F) | (Gamma) |{liters. $TD}|(cu.ft., STD)
---------- e el o S B
234 | 29.0 | 15.000 | 0.530 | 51.8 |  0.996 | 15.445 | 0.545
236 | 28.0 | 15.000 | 0.530 | 51.8 |  0.896 | 15.445 | 0.545
243 | 30.0 | 15.000 | 0.530 | 53.6 |  0.895 | 15.380 | 0.544
215 | 32.0 | 15.000 | 0.530 | 48.2 | 0.996 | 15.554 | 0.5489
211 | 28.0 |  15.000 | 0.530 | 48.2 |  0.996 | 15.554 | 0.549
233 | 28.0 | 15.000 | 0.530 | 48.2 | 0.996 | 15.554 | 0.549
Test No./Type: T02-6 {Reburn)
Date : 11/6/92
Start/Stop Time: 1057
Barometric Pressure (in Hg): 29.92
Time | Volume | Volume | Gas Meter |Correction| Volume | Volume
Trap 1.D.| Sampled | Sampled | Sampled |Temperature| Factor | Sampled | Sampled
(min.) [ (liters) | (cu. ft.) | (F} | {Gamma) |[(Viters, STD)|{cu.ft., STD}
it [-reeeeaee R |meemnenee R s |--eeeee
240 31.0 | 15.000 | 0.530 | 4.4 | 0.995 | 15.609 | 0.551
238 30.0 | 15.000 | 0.530 | 48.2 | 0.99 | 15.554 | 0.549
235 29.0 | 15.000 | 0.530 |  48.2]  0.996 | 15.554 | 0.549
239 30.0 | 15.000 | 0.530 | 37.4 | 0.996 | 15.892 | 0.561
241 | 32.0 | 15.000 | 0.530 | 42.6 |  0.996 | 15.721 | 0.555
237 | 30.0 | 15.000 | 0.530 | 46.4 | 0.996 | 15.605 | 0.551



APPENDIX J

VOLATILE ORGANIC GC/MS RESULTS
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QUANT REPORT :
Operator ID: M EBOWELL Date Acquired: 1 Dac 82 2:53 pm

-«w\

Data File: A:\HPA1413.D .
Name: T0-2,0406,#226,BABELINE,L,AIR,TEST # 1,
Migot QUANTS & SURRE @ 250¥C ‘

Nethod: VOBT.M
Title: 8240
Ltast Calibration: Thu Nov 1% 10:43:19 1992

Internal Bitandards

compound R.T. Scanf Rrea conc Units IBTD
19) 3,4-difluorobenzene (is) 17.35° 892 378853 250,00 ng ISTDROL -
30) 45-chlorobensene (is) - 231.53 1172 844473 250.00 ng I8TDOO2
Systex Monitoring Compounds
11) bromochloromethane {surr} 15.82 790 146488 272.27 ng o0l
15) Aas-1,2-dichloroethane {sur 16.64 845 239923 250.69 ng 0o1f
16) dé-Bengzene 16.66 B46 164301 95.55 ng o002
24) 48-toluene {(surr} 19.41 1030 847912 219.38 ng o062
38) 4-bromofluorobenzens (surr 23.3% 1296 579480 228.19 ng 002
Target Compounds
1) chloromethane (spoc) 6.68 178 79671 38.09 ng 001f
2) vinyl chloride(cec) 0.00 . ®aNot Foundews 001
3) bromomethane 9.41 361 1542¢e8 73.58 ng ool
4) chleroethans 9.94 396 1474 1.30 ng 00l
8) trichloroflucromethans 10.94 463 43295 35.59 ng 001
H 6) 1,1-dichloroethene{ccc) 12.2% 551 851 0.60 ng coyf
{ 7) Acetone 12.¢3 576 56801 41.97 ng ’ 001
8) methylene ochloride 13.37 62¢& 9111§ €1.06 ng 001
9) trans-1,2-dichlorcethsne 0.00 ; sWNokt Foundé# ool
10) 1,1~dichloroethane(spee) 0.00 © #slot Foundts 003
12) ¢hlerocform{eccc) 16.00 802 1898%0 102.27 Rg 001
13) 1,3,1=trichlorosthane 16.20 815 - 3679 2.39 ng 002
14) carbon tetrachloride 16.43 831 28¢€2 2.20 ng o02f
17) benzene 16.72 850 171243 102.65 ng 002¢
i8) 1,2-dichlorcethane 16.70 849 - 4922 4.47 ng o01F
20) trichloroethene 0.00 : - aeNot Foundis 002
231) 1,2-d4ichlorcpropane(coc) 0.00 . %ANot Found## - 002
22) bromodichlerométhane 18.41 963 12487 4.22 ng oo2
23) eia-1,2-dichloroprepens 0.00 ' ##Not Foundes - 1-F]
25) toluene{ccc) 19.50 1036 101699 22.16 ng 002
26) trams-1,3-dichloropropene 0.00 ' : #4Not Foundis ‘po2
27) 1,1,2-triohlorcethane 19.9%2 1064 . 1404 0.7% nyg onz#
28) tetrachlorcethena 0.00 i W&Not Found#: 002
29) dibromochloromethane 20.66 1114 1364 0.46 ng o02F
31) chlorobenzana(spce) 21.58 117% 1052 0.33 ng vc2
32) 1,1,1,2=Tetrachloroethane 21.92 1198 6173 3.49 ng 1.7
33) ethyl bensene(coc) 21.79 1189 2993 2.01 ng 002
34) m,p-Xylene 21.97 1201 $596 5.58 ng 002
35) o-xylene 22,58 1242 4199 2.40 ng 002
3¢) Styrene 22.59 1243 8207  2.67 ng 002
37) bromofornm(spee) 0,00 *4N¥ot Foundeé 002
39} 1,1,2,2-tetrachloroethana( 23.86 1328 4231 20.27 ng oo02f
40) 1,3-Dichlercbentens 0.00 . ®¥Not Foundes 002
{ 41) 1,4-Dichlorobengene 25.30 1424 945 0.34 ng 002#
( : 42) 1,2-Dichlorcbentens 0.00 ! #sRot Foundst - Q02

Figure J-1. Volatile standards quantitation and target compound retention times
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rile: A:\HPA1410.D

Operator: N BOWELL

Date Acquired: 1 Dec 92 12:29 pm

Nethod File:  VOBT.M

Bample Name: T0-2,1160,#223,FIELD BLANX,L,AIR,TEST # 3,

Kisc Info: QUANTS & BURRS @ 234N¢
—————ALS vials -
pbundance 7IC: HPALA1C.D e Chim
B -
- J /
560000 ; - dg ?§.’;",—‘F)" zgt:;zav;.
2?015
450000 - ' Proto
' Lloslme
benzene
400000 - %;;,)
A ny
350000 -
]
200000 - _
BromochliremePane
. “""‘6*"-{2—5‘03
250000 4 . -
| dpszes
200000 :
' 14-di
flvers
150000 1 FE:?‘ |
3 L 250 ' ’
) " F
100000 4
Chloromtthane - i ' r
BOOCO -
P
] F
O-L"]I|"i-']""l‘lf'lllTj1llllr1!l1l'l"‘ll’lll‘l"“

Figure J-2. Volatile organic chromatograms — ficld blank
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Pile: As\EPA1413.D

Opeaerators M HOWELL

Date Acguired: 1 Deso 52 2183 pn

Mothod Pile: VOST.M

smplﬂ Nama: '30-2,0405,#226,83831:!!3,1.,1IR,'1‘BBT # 2,

¥isc Info: QUANTS & BURES @ 250Na
ALE vial: 1 :
BEbundance TIC: HPA1413.D ;
600000 -
550000 - i
ds '.gl\’tht.(s“') 3Mb g\luo
500000 - 250 (::ﬁ
Z-SDAJ
450000 - . dgKlon-

o bentans)
400000 - : 250y
350000 4
300000

Brmod»lmrn&m:.(mr)
250000 - oo f:?"J ‘ ')I
. 3
btuf;“wf
200000 4 B : l
4 ' "I"-d.{i
- ] uorobm'tnL.
150000 - ' ‘Is)ﬂﬂm
: | ﬂ(\qu\ﬁ |
hort Fens,
8000 - .
10 1 ut"zh$
: 103, % |
50000 1} : _ .
1 L"’N»-‘N
0:111]1‘l113|11lll1|‘[111 |1;;1|1:11‘—r1—;
[ine => 10,00 12.00 14.00 16,00 18,00 20,00  22.00

Figure J-3. Volatile organic chromatograms — Test 1
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File: ‘ C:\CHEMPC\DATA\BSE\EPAL441.D

Operater: [BEBB1]M HOWELL

Date Acquired: 4 Dec 92 2:07 pn

Method File:  VDAILY.M ) ' )
Sample Name: - TO2,0414,#222,BABELINE,L,AIR,TEST # 2,

Misc Into: ' * QUANTS & BURRE @ 250NMG
ALE vial: 1 :
jAbundance TIC: [BSB1]HPAL441.D
600000
5500004
_ _ ;
500000 -
450000 . dg—TﬁluM _ds.(hkrguﬂzﬂt (ﬁ)
] o) 7 aseny
400000 - aseny l
: Bromb
350000 _ Tlowre 'ul
1 berzeat
300000 - ' {sver) ,
:E 250 "y I
zsooooj.
. \ ]
200000 ] : ""‘m.’\{;m.w) 250ny -
. db-'bmlehtg\:f)
1 Carben 2 i
150000 disvitde L L4
. ) Ji€lvere
] ] benztmt.
100000 - | Nkt t18)
_ , | c.h?r"! . '250“3 _ ' -
50000 - | , \
:\,\A \ .
0 \ T 7 1 1 “-r T T T L..' T 1 1 1 Al T ‘\\AI\“ (ol s | i .

Figure J-4. Volatile organic baseline chromatogram, Run 2
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File:
operator:

€:\CEEXPC\DATA\EPA1448.D
M HOWELL

Date Acguired: 6 Dec 52 4:07 pn

Method Fille:

_Bample Name:

Xisc Into:
ALE wial:

VOST .M '
T02,0418,#206,RBBURN, L, AIR,TEST #3,
QUANT & SBURRS § 250NG

Rbundance
]
asaoooé
800000 -
7soooo;
7ooooo€
esoooof
600000 -
5500005
sooouog
4500002
4ooooof
350000 -
300000 -
250000%
200000
150000%

1000003\\\

50000

0 Loy

-l'—l"‘l—r'"‘l“]—r‘"ﬁ‘l]l:.-l;.‘-} ]..—|s]1||1| =t T
Time ~» 10,00 12,00 14.00 16.00 18.00 20.00 22,00 24.00 26.00

TIC: EPAl448.D

LA B | L

Figure J-5. Volatile organic reburn chromatogram, Run 3
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File: C: \CEEMPC\DATA\EPA1455.D

Operator:
Date acquired: ¢ Dec
Method File: YOBT.K
Bample Name:

Misc Info:

ALS vial: b

M ROWELL
LE 1:22 pm

702,0425, f221,REBURN, L,AIR, TBST # 4,

QUANTE & BURRS € 230NG

500000 {
: 4soooo§
4000055
350000 -
300000 |
250000
zooouo{v
150000 -

4

100000:3

50000 -

0""1T1‘|||1-l

LI |

T v 1T

™ 5 T

T

Time =» 12.00 14,00 15a°ﬂ 18.00 20.00 22,00 2“

T T § ¥ v 7

00 25 00 28. Oﬂ

T

Figure J-6. Volatile erganic reburn chromatogram, Run 4
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Fille:
Operator:

£:\CHEMPC\DATA\HPAL
M HOWELL

Date Acquired: 9 Dec 92  5:ii0 pm

Nethod File: VOST .M
Sanple Nams:
Migs Infot

461.0

T02,0428,#236,BASELINE,L,AIR, TEST # 5,
QUANTS & BURRS @ 2850NG

ALS vial:

.

undance
1700000

1600000
1500000
1400000 -
1soooon€
1200000%
1100050%
1000000
9oooooé
eooooof
700000%
soooooé
sooooo;
400000%
300000%
3000005

100000 |

TIC: HPAl461.D

:\‘AA_‘AN»J U

0

3

—

\ A e

Time —>

T T LJNNE BUNE N B I T S BRAN AN B BY

12.00 14.00 16.00 1

1‘11--"
8.00 2.

po 22.

=11]‘11'u-

00 24.00 26.00

Figure J-7. Volatile organic baseline chromatogram, run 5
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File: C:\CEEMPC\DATA\EPA1469.D

Operator: M HOWELL

Date Aoguired: 10 Dec 52 1:25 pm

¥ethod File: VOET.M -

Blmple Name: T02,°‘33;f240,mm,1»,m,‘1'38'1‘ 16,
Kisc Info: ' QUANTE & BURRS € 250NG

ALB vial: 1

Abundance TIC: HPA1469%.D
4 .
1700000{

1sooooo€
1soooooé
14oooooé
1soooooé
1aoooooé
1zooooo:
1oooooo:

]
9oooooé
sooooo;
700000 ]
600000:
500000 1
400000 4
300000
200000 4

100000-. M

olll I11n1||||'1i‘l T L Eat LANE M Ak BN I BN AL AR SR A ¥

Time =»> 12.00 14.00 16.00 "18.00 20 00 22,00 24.00 25 00 28B. 00

PN BTy

Figure J-8. Volatile organic reburn chromatogram, Run 6
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METHOD 430 ALDEHYDES TRAIN

R Plant: Nelson Dewey Station Sample Location: Unit #2 (Outlet}
{ . Date : 11/2/82 Test No./Type: 430-1
Ferformed by: R. McKenzie Start/Stop Time: 11:585
PARAMETER . SYMBOL VALUE FIELD DATA AVERAGES
{calc.)
Avg Orifice Meter Reading (in H20) dH{avg) = 1.00G
Gas Meter Correction Factor (gamma} 0.8960
i ack Temperature {degF) T(s avg}= 514.C
# of Sample Points f 18 . Average Meter Temperature (degf) Tim avg)= 550
Total Sampling Time {min) (theta) [ 120.00 )
Stack [Duct) Dimensions (in):
Radius {if round} R 0.00
Length (if rectangular) L . 216.00
_ Width (if rectangular) W 64._00C CALCULATED VALUES
Area of Stack (sq ft) Als) ( $6.00 }
’ cubic ft LITERS Meter Volume {std, cu. ft.) Vim std)= 4.85 -
Gas Meter Initial Reading {cu ft) 2.16  61.28 Liters, std. 131.8
Gas Meter Final Reading {cu ft) 6.71 180.05 Stack Gas Water Vapor Proportion B{wo) = D.0E
Net Gas Sample Volume (cu ft) V(m) [ 4.55}
Vol of Liguid Colliected (ml) vi(c) 9.6

Vol of Lig @ Std. Conds. (scf} V¥(w std) [ 0.452 )

|sample| dCleck |Orifice | Stack |  Gas HMeter |
|[Point | Time |Meter,dd| Temp | Temp (deg¥) |
| i |[(in H20)| {degF) | in out |
|------ 4mrmmmme [-------- B e $ommmmee gommmem +
{ s-1] 15.0| 1.000]| 514.0] 55 | 55 |
| 2] 15.0] 1.000| 514.0 | 55 | 85 |
| 3} 15.0] 1.000] 51a.0] 55 | 55 |
{ 4| 15.0] 1.000| 514.0 | 55 | 55 |
| 5] 5.0 1.000| s5i4.0] 55 | 55 |
| s] 150 1.000] 514.0]} 55 | 55 |
! 7| 150 1.000| S514.0 | 55 | 55 |
| 8} 15.0] 1.000 | 5140} 55 | 55 |
| 9| 5.0 1.000] 514.0]| 55 | 55 |
] N-1] 15.0| 1.000| S14.0] 85 | 55 |
| 2| 15.0| 1.000]| 514.0| 55 | 55 |
| 3| 150 tooo| s14.0]| 55 | 55 |
| 4| 150] 1.000] 514.0]| 55 | 55 |
| 5§ 150 t.o00]| S514.0] 55 | 55 |
| 6] 150 1.000f 514.0]| 55 | 55 |
{ 71 15.0f 1.000] 514.0] 55 | 55 |
| &1 15.0] 1000} 514.0] 55 | 55 |
! 9| 150 1.000| S14.0| 55 | 55 | -
|------ R [EEERSRES e mmm————— E T +

270.0 |18.0000 | 9252.0 | 980.0 | ©90.0 |

( [ToTALS

K-3



MITHOD 43¢ ALDZIHYDES TRAIN

Plant: Nelson Dewey Station
Date : 11/3/92
Performed by: R. McKenzie

Sample Location: Unit #2 (Outlet)
Test No./Type: 430-2
Start/Stop Time: 11:54

PARAMETER SYMBOL VALUE FIELD DATA AVERAGES 1
{cale.} ,
Avg Orifice Meter Reading (in H20) di{avg) = 1.04C
Gas Meter Correction Factor (gamma) 0.9960
Barometric Pressure (in Hg) P(b} 29.92 Avg Stack Temperature (degF) T(s avg)= 4BB.O
# of Sample Points ¥ 18 Average Meter Temperature {degF) T{m avg)= 55.0
Total Sampling Time {min} {theta} { 120.00 ).
Stack (Duct) Dimensions (in}:
Radius (if round) R 0.00
Length [if rectangular] L 216.00
wWidth {if rectangular) W 64.00 CALCULATED VALUES
Area of Stack (sq ft) Als) ( 96.00 )
 cubic ft LITERS Meter Volume (std, cu. ft.)} V(m std)= 4.62 ~
Gas Meter Initial Reading (cu ft} 10.25 2806.36 Liters, std. 130.8
Gas Meter final Reading (cu ft) 14.77  4318.19 Stack Gas Water Vapor Proportion B(wo) = 0.085 .
Net Gas Sample Volume (cu ft) V{m) { 4.51)
Vol of Liguid Collected (ml1) vi{c) 9.1
Vol of Liq @ Std. Conds. (scf) V{w std) { 0.428 )
| )
[Sample| dCiock |Orifice | Stack | Gas Meter | { ;
|Point | Time [Meter.dH] Temp | Temp (degF} | s
| | [lin H20)| {degF) | in | out |
| U [ ECEEEEEE R e SO +
| s-1 | 15.0] 1.000 | 488.0 | 55 | 55 |
| 2] 150 1.000| 488.C| 55 | 55 |
} 3| 150] 1.000} 488.0 | 55 | 55 | -
| 4] 1520 1.000} 4&BE.C | 55 | 55 |
| s| 150} t.000 ] 4B8.0 | 55 | g5
{ 6} 15.0] 1.000] 4BE.O | 55 | 5 | |
i 7] 150 1.000 | 488.0 ] 55 | 55 | )
| 8| 15.0] 1.000 | 488.0 | 55 | 55 |
| 8| 15.06] 1.000| 488.0 | 55 | 55 |
| 81| 15.0] 1.000 | 488.0 | 55 | 55 | =
| 2| 15.0]| 1.000| 488.0 | 55 | 55 |
i 3] 15.0) 1.000| 488.0 | 55 | 55 |
| 4] 150} 1.000| 488.0 | 55 | 55 | _J
| 5| 5.0} 1.000| 488.0 | 55 | 55 |
{ 6] 15.0]) 1000} 488.0] 55 | 55 |
{ 71 5.0} 1.000f 488.0] 55 | 85 |
{ & 150 1.000} 488.0 | 55 | 55 | =
| 9] 150 1.000f 488.0 ]} 55 | 55 | )
I | | | | | ]
! ! | | ; | I .
|| | | | ! | )
| ! | | ! ! ! n
L | | ! | ! J
| I | | I I I '
l ------ e ] -------- tmmm—————— Fmem———— D e e + -
[ToTALS| 270.0 {18.0000 | 8784.0 | 990.0 | 990.0 |
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METHOD 430 ALDEHYDES TRAIN

Plant: Nelson Dewey Station
Date : 11/4/92
Performed by: R. McKenzie

Sample Location: Unit #2 (Outlet)
Test No./Type: 430-3
Start/Stop Time: 9:56

PARAMETER SYMBOL VALUE FIELD DATA AVERAGES
{calc.)
. Avg Orifice Meter Reading (in H20) dH(avg} = 1.0OC
Gas Meter Correction Factor {gamma) 0.8960
Barometric Pressure (in Hg) PtE—29792 Avg-Stack—Temperature—{degF—T{s—avg}= 481 0
# of Sample Points ¢ 18 Average Meter Temperature (degF} T(m avg)= 52.0
Total Sampling Time {min) (theta) { 120.00 )- | : :
Stack {Duct) Dimensions [in):
Radius (if round) R 0.00
tength (if rectangular) L 216.00
Width (if rectangular) W 64,00 CALCULATED VALUES
Area of Stack (sg ft) Als) { 86.00)
cubic ft LITERS Meter Volume {std, cu. ft.) V(m std)= 4.73
Gas Meter Initial Reading (cu ft} 15,85 451.74 Liters, std. 133.9
Gas Meter Final Reading {cu ft) 26.55 5B1.84 Stack Gas Water Vapor Proportion B{we) = 0.08]
Net Gas Sample Volume {[cu ft) v{m) { 4.59)
" Vol of Liquid Collected {ml} vi(c) 10.0
Vol of Lig @ Std. Conds. (scf) V(w std) { 0.471 )
. {sample| dClock |Orifice | Stack | Gas Meter |
|Point | Time |Meter.dH| Temp | Temp (degf) |
| | [(in H20)| {degf) | in | out |
j------ oo [-------- O PO $ommmmmm— +
| s-1 | 15.0f 1.000 | 491.0| 52 | 52 |
! 2] 1501 1.000] 431.0 | 52 | 52
| 3] 15.0] 1.000] 481.0 | 52 | g2 |
| 4] 15.0] 1.000] 481.0 | 52 1§ 52 |
| 51 150} t.000} 481.0 | 52 | 52 |
| 6] 150] 1.000 | a4st.0| 52 | 52 |
| 7} 15.0] 1.000] 481.0| 52 | 52 |
{ 8] 15.0] 1.000 | 491.0 | 52 | 52 |
| sl 15.0} 1.000]| 491.0] 52 | 52 | :
| N-1 ] 15.¢] 1000} 481.0] 52 | 52 |
| 2] 150] 1000 491.0] 52 | 52 |
I 3] 15,0 1.000] 481.0 | 52 | 52 |
| 4| 5.0} t.000] 481.0] 52 | 5z |
| s} 15.0] 1000 491.0] 52 | 52 §
| 6] 15.0] 1.000 ] 4s1.0| 52 | 52 |
| 7] 150 1000} 4s1.0 | 52 | g2 |
] 8] 15.0] 1.000 ] 491.0} 52 | 52 |
| s 15.0] 1.000 | 491.0] 52 | 52 |
| I [ I I ! |
! I l l | | |
‘[ {-----~ PR EREEEEES tmmmmmman PR PR +
- |TOTALS] 270.0 {18.0000 | 8838.0 | 936.0 f 936.0 |



METHOD 430 ALDEHYDES TRAIN
Plant: Nelson Dewey Station

Date : 11/4/82
Performed by: R. McKenzie

SYMBOL VALUE

Sample Location: Unit #2 {Outlet)
Test No./Type: 430-4
Start/Stop Time: 16:21

PARAMETER FIELD DATA AVERAGES 1
{calc.) :
Avg Orifice Meter Reading (in H20) dH{avg) = 1.000 °
Gas Meter Correction Factor {gamma) 0.9860 '
Barometric Pressure.(in Hg) F(b) 28.92 Avg Stack Temperature [degF) T(s avg)= 505.0 ]
# of Sample Points # ’ 18 Average Meter Temperature (degfF) T{m avg}= 50.0
Total Sampling Time (min) (theta) ( 120.00 )- ]
Stack (Duct) Dimensions {in}:
Radius (if round) R 0.00 1
Length (if rectangular} L 216.00
Width {if rectangular) W £4.00 CALCULATED VALUES
Area of Stack (sg ft) Als} { 95.00)
cubic ft LITERS Meter Volume (std, cu. ft.) Vim std)= 4,74 3
Gas Meter Initial Reading (cu ft} 22.72 b43.44 Liters, std. 134.2
Gas Meter Final Reading (cu ft) ' 27.31  173.33 Stack Gas Water Vapor Proportion E{wo) = D.0%2
Net Gas Sample Volume (cu ft) Vim) { 4.%9)
Vol of Liquid Collected (ml) ¥i{c) 10.2
Vol of Liq @ Std. Conds. (scf) V{w std) ( 0.480 } 1
)
|sample| dClock |Orifice | Stack |  Gas Meter | '
fPoint | Time |Meter,dd] Temp | Temp (degF) |
| ] [(in H20)] (degf} | in | out | ]
| ------ dmmmmmman | -------- O —— IR [P — + .
I N1 | 15,0} 1.000 | %05.0 | 50 | 50 | -
] 2| 1s.0| 1.000 ] 505.0 | 50 | 50 |
| 3] 5.0 1.000 | 505.0 | 50} 50 | -4
! 4} 15.0] 1.000 | 505.0] 50 | 56 |
| s| 15.0] 1.000 | 505.0] 50 | 50 |
| 61 15,0 1.000| 505.01} 50 | 50 |
i 71 150 1.000| 505.0| 50 | 50 |
{ 8] 150} 1.000| 505.0] 50 | 50 | .
] e} 150 ] 1.000 | 505.0] 50 | 50 | —]
[ s-1] 1504 1.000] 505.0] 50 | 50 |
| 2] 1s.0| 1000} 505.0| 50 | 50 |
| 3| 15.0] 1000| s05.0] 50| SO | ]
i 4| 15.0 | 1.000 | 505.0 | 50 [ 50 [ Ny
| s8] 1501} 1.000 | 5050 | 50 | 50 |
| 6] 15.0} 1.000| 505.0 | 50 | 50 |
| 7] 1s.0} 1.000 | 505.0| 50 | 50 |
| &1 15.0] 1.000] .505.0 | 50 | 50 | -
i 9] 15.0 | 1.000 | 505.0 ) 50 | 50 | ~
| ! | | i | |
I ! I I i ! ! -
T I R T R )
| | | ! I I |
i | I | | | | .
| [ I f I | |
I ------ e ——— |----=--- PR PO dmmmmsean + .
[TOTALS] 270.0 |18.0000 | 90%0.0 | 900.0 | ©00.0 | _l
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METHOD 430 ALDEHYDES TRAIN

Plant: Nelson Dewey Station
Date : 11/5/92
Performed by: R. McKenzie

Sample Location: Unit #2 {Qutlet)
Test Neo./Type: 430-5
Start/Stop Time: 10:04

PARAMETER SYMBOL  VALUE FIELD DATA AVERAGES
{calc.) :
Avg Orifice Meter Reading (in H20) dH{avg) = 1.00C
Gas Meter Correctinn Factor  (gamma) 0.9960
Barometric Pressure [in Hg) P{b) 29.92 Avg Stack Temperature {degf) T{s avg)= 48%.0
# of Sample Points ? 18 Average Meter Temperature (degf) Tim avg)= 52.0
Total Sampling Time (min) (theta) { 120.060 )
Stack (Duct) Dimensions (in):
Radius (if round) R 0.00
Length {if rectangular) L 216.00
Width {if rectangular} W 64,00 CALCULATED VALUES
" Area of Stack (sg ft) Als) ( 96.00 )
cubic ft LITERS Meter Volume (std, cu. ft.) Vim std}= 4.70
Gas Meter Initial Reading {cu ft) 29.62 838.70 Liters, std. . 133.0
Bas Meter Final Reading {cu ft) 24,18 967.86 Stack Gas Water Vapor Proportion B{wo) = 0.CS2
Net Gas Sample Volume {cu ft) vim) { 4.5 )
Vol of Liguid Collected (ml) ¥i{c) 10.2
Vol of Liq @ Std. Conds. (scf) V{w std) [ 0.480 )
‘ . _ _
! [Sample| dClock [Orifice | Stack | Gas Meter |
|Point | Time [Meter.dH| Temp | Temp (degF) |
| | {{in H20)| (degF) | in | out |
] ------ O |--m-mmn- T trommm——— fommm—— +
| s-1| 15.0| 1.000 | 48e.0 | 52 | 52 | :
i 2} 15.0| 1.000 | 488.0] 5z | 52 |
| 3] 15.0] 1.000 | 488.0 | 52 | 52 |
] &1 15.0] 1.000] 488.0 | 52 | 52 |
i 5| 150 1.000| 488.0 | £2 | LT
| & 15.0] 1.000] 488.0 | 52 | 52 |
| 7} 1s.01 1.000| 488.0] 52 | 52 |
| 8| 15.0} 1.000| 488.0 | sz | 52 |
| 9| 150 1.000 | 488.0 | 52 | 52 |
| 81| 15.0) 1000} 488.0 | LY 52 |
| 2! 15.0] 1.000 | 488.0]| 52 | 52 |
1 3| 5.0 t.ooo| 48s.0 | 52 | 52 |
| 4| 15.0] 1000 488.0]| 52 | 52 |
| s 15.0] 1.000| 488.0 | 52 | 52 |
| ©) 15.0] 31.000) e88.0| 52 | sz |
| 7] 1s5.0| 1.000] 4s8.0| 52 | 52 |
i 8}t 15.0] 1.000| 488.0| 52 | 52 |
| 9] 150} 1.000{ 488.0| 52 | 52 }
| | I I i | f
| | | [ | I {
( | | | | | |
P i f | | | I |
| I I I | | |
| | I I I 1 !
|------ PRI | R PR fammmmmen PRESU— +
|1oTALS] 270.0 |18.0000 | &784.0 | 936.0 | 936.0 |



METHOD 430 ALDEHYDES TRAIN

Plant: Nelson Dewey Station

Date : 11/6/92

Performed by: R. McKenzie

Sample Location: Unit #2 (Dutiet)
Test No./Type: 430-0
Start/Stop Time: B:44

~

PARAMETER SYMBOL VALUE FIELD DATA AVERAGES {
{calc.) ) j
Avg Orifice Meter Reading (in H20) dH{avg) = 1.000
Gas—Meter LorrectionFactor—— {ganma} 09050 o
Barometric Pressure {in Hy) P(b} 29.92 Avg Stack Temperature {degF) T(s avg)s 457.0 |
Fl
# of Sample Points # 18 Average Meter Temperature {(degF) T(m avgl= 52.0
Total Sampling Time {min) {theta} { 120.00 ) N
Stack (Duct) Dimensions (in):
‘Radius {if round) R 0.00 .
Length {if rectangular} L 216.00
Width {(if rectanguiar} W 64.00 CALCULATED VALUES :
Area of Stack {sq ft) Als) ( 96.00 )
cubic ft LITERS Meter Volume {std. cu. ft.) V(m std)=  4.73 ©
Gas Meter Initial Reading (cu ft} 34.80 985.30 Liters, std. 134.0
Gas Meter final Reading (cu ft} 39.39 1115.46 Stack Gas Water Vapor Proportion B{wo) = 0.097
Het Gas Sample Volume (cu ft) V(m) { 4.80)
Vol of Liquid Collected (ml} Vi{c) 10.8
Vol of Liq @ $td. Conds. (scf) V{w std) ( 0.508 ) .
)
{sample| dClock |Orifice | Stack | Gas Meter | ;
{Point | Time |Meter,dd] Temp | Temp (degF)
| | [{in H20)| (gegF) | in | out
|--=---- 4mmmamaan [-=mmmmea R —— T mmdmmm————— + ‘
| N-1 ] 15.0] 1.000) 497.0 | 52 | 52 | )
| 2| 150 t.o00 | 487.0 | 52 | 52
| 3] 150} 1.000] 497.0 | 52 | 52 .
| 4] 15:0] 1.000 | 497.0 | 52 | 52 |
i 5] 15.0] 1.000 | 497.0 | 52 | 52 |
] &1} 15.0] 1.000 | 4987.0 | 52 | 52 | y
| 7| 15.0| 1.000 ] 497.0 ] 52 | 52 |
| 8| 150 1.000} 487.0 | 52 | 52 | “
| 9| 15.0} 1.000| 497.0 ] 5z | 52 |
{ s-1 | 15.0] 1.000 | 497.0] 52 | 52 | -
} 2 15.0] 1.000 | 497.0 | 52 | 52 |
| 3] 15.0] 1.000| 497.0| 52 | 52 | h
| 4] 1501} 1.000]| 4ag7.0| 52 | 52 | o
| 5] 15.01{ 1.000| 487.0 | 52 | 52 |
| 6] 150} 1000} 487.0]| 52 | 52 | 1
I 7] 15.0] 1.000] 487.0 | 52 | 52 | .j
| 8] 15.0] 1.000] 497.0 | 52 | 52 |
I 9| 150 1.000] 497.0 | 5z | 52 | .
| | | | n | J
| | | | | i I ‘
B )
| I | | | I ; 5
| | | | I | I ]
I I [ I I | I :
I ------ e l -------- Fmmm e Fmmmm———- e m—rea + -
|TOTALS] 270.0 |18.0000 | 8946.0 | 936.0 | 936.0 | I
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SUMMARY

Page 1

The metallurgical examination of two furnace tube test samples from Wisconsin

Power & Light Company’s Nelson Dewey Station, Unit #2 (B&W Contract Number
RB-369) was completed. The objective was to assess the material condition of the two

furnace tube test samples. Highlights of the metallurgical findings are as follows:

Description of Tube Samples

Sample Type Specified Specified
Number of Tube Tube Material Tube Size
(0.D. x MW)
1 Furnace SA213-TP304L/ 3.0" x 0.420"
SA210Al
2 Furnace SA210Al 3.0" x 0.420"

Sample #1 is a bimetallic tube consisting of an outer layer of SA213-TP304L stainless

steel and inner core layer of SA210A] carbon steel.

Location of Tube Samples in Boiler

Sample #1: Furnace Tube #68 when facing rear wall and counting left to right,

tube located at centerline of rear wall and at elevation 670 feet.

Sample #2: Furnace Tube #6567 when facing rear wall and counting left to right,

tube location at centerline of rear wall and at elevation 670 feet.
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Examination Results

- Samples #1 and #2 met the chemical composition requirements of their

RDI):93:45760-29-01:02

tube-material-specifieations:

Page 2

- No wall thinning was noted of tube samples examined. Samples #1 and #2

showed wall thickness greater than the specified minimum wall thickness
of 0.420 inches.

- No pitting was noted at the internal surface of Samples #1 and #2. No

general corrosion was noted on the external surface of Sample #1. Minor

oxide penetrations (3 mils deep) were observed on the external surface of

Sample #2. Oxide penetrations are associated with thermal fatigue.

- No evidence of microstructure degradation (overheating) was observed of

Samples #1 and #2.

. Internal deposit analysis.
Sample #1 Sample #2
X-ray Diffraction Fe,0,,Cu,Fe,0,/Cu0 Fe,O,,Cu/Fe,0,,Cu0
{Major/Others)
Spectrographic Copper, Zine Copper, Zinc, Calcium
(Contaminants »>1.0%)
Deposit Weight g/ft® 38.1/25.4 24.9/12.6

Furnace Side/Opposite
Furnace Side
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INTRODUCTION

Two furnace tube test samples from Wisconsin Power & Light Company’s
Nelson Dewey Station, Unit #2 were examined by the Metallurgy Department of the
Babeock & Wilcox Alliance (Ohio) Research Center. The objective was to assess the
material condition of the two service-exposed tube samples. A section side view of Unit #2

is presented in Sketch A.
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UNIT INFORMATION
CUSTOMER: Wisconsin Power & Light Company
B&W CONTRACT NUMBER: RB-369
STATION AND UNIT NUMBER: Nelson Dewey Station, Unit #2
LOCATION: Cassville, Wisconsin

DESIGN CONDITIONS:

) Fuel ..ottt it tienesnsnaasaansssann Cyclone Coal
) Main Steam Flow .. ..ot iarisnensen 770M lb/hr
3 Design Pressure ........ccoceiiireneaiionannnens 1700 psig
° SHOutlet Pressure ... ...covvevereartseresoesens 1500 psig
3 Steam Temperature (SH/RH) .................. 1005°F/1005°F

Nominal Capability: 100 MWe
Start-up Date: 1962
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DESCRIPTION AND LOCATION OF TUBE SAMPLES

. Description of Tube Samples

Sample Type Specified Specified
Number of Tube Tube Material Tube Size
(0.D. x MW)
1 Furnace SA213- 3.0" x 0.420"
TP304L/SA210A1
2 Furnace SA210Al 3.0" x 0.420"

Sample #1 is e bimetallic tube consisting of an outer layer of SA213-TP304L stainless

steel and inner core layer of SA210Al carbon steel.
° Location of Tube Samples in Boiler

Sample #1: Furnace Tube #68 when facing rear wall and counting left to

right, tube located at centerline of rear wall and at elevation
670 feet.

Sample #2: Furnace Tube #67 when facing rear wall and counting left to

right, tube location at centerline of rear wall and at

elevation 670 feet.
. Other Information

Samples #1 and #2 were made with a heavier tube wall for the purpose of
increasing the tube temperature by 100°F above Unit #2 operating
temperature (1500 psig boiler). This is to simulate a high temperature
tube boiler (3000 psig boiler).
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DESCRIPTION OF WORK

Tube samples were subjected to the following examination:
1. Photographs were taken of the as-received tube samples.
2.  Visual examination.

3. Dimensional measurements (0.D. and wall thickness) of a grit blasted full

ring section.

4. Chemistry of tube material by Direct Reading Emission Spectrographic
| Analysis.

5.  Optical Emission Spectrographic Analysis, X-ray Diffraction Analysis and

weight determination of internal deposits.
6.  Optical metallography.

7. Hardness measurements at the mid-wall of the tube thickness.
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PROCEDURES

Before the tubes were sectioned for the analysis, a line was drawn the length of

this manner, one could go to a desired part of the tube tircumference merely by knowing—————————
its "clock" position. The 12 o’clock position was the furnace side of the tube (hence, the

6 o’clock position was located opposite the furnace side of the tube).
Tube samples were prepared and dry saw cut into sections for analysis:

1. A section of each tube sample was split longitudinally into two halves.
Samples of deposits were scraped from the internal surface (at the 12 and
6 o’clock positions) for the determination of deposit weight. Weight is
expressed in grams per square foot (g/ft?). Spectrographic and X-ray
diffraction analyses were also performed on the internal deposits taken

from the 12 o’clock position.

2. A full ring section was cut from each tube sample and grit blasted for
outer diameter and wall thickness measurements. The transverse section
of the full ring taken from Sample #1 (the bimetallic tube) was polished
and etched for the purpose of measuring the outer layer and inner core

layer thickness.

3. A full ring section was cut adjacent to the section described in Item 2,
above. A ring segment was cut at the 12 and 6 o’clock position and
prepared for metallographic examination. Segments were used to examine

the tube microstructure and record hardness measurements (using
Rockwell B scale) at the mid-wall of the tube wall thickness.

4. A small piece of each tube sample was used for chemical analysis to
determine the tube material composition. A chemical analysis was

performed on both the outer and inner layer of Sample #1.
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RESULTS

Visual Egamtion

Photographs showing an overall view and close-up view of theexternal-surface

of the as-received tube samples are presented in Figures 1 and 2. Photographs
illustrating the external and internal surfaces (in the as-received and grit blasted
condition) of longitudinal split sections of tube samples are shown in Figures 3 through 6.
Internal deposit weights are also shown on Figures 4 and 6. No pitting was observed at

the internal surface of tube samples examined.

Chemical Composition of Tube Samples

Results of the spectrographic analysis of the outer and inner layer of bimetallic
tube Sample #1 and tube Sample #2 are given in the following in percent by weight. Tube

samples conformed to the chemical composition requirements of their material

specifications.
Sample Material C Mn P S Si Cr Mo Ni
| Sample | Material el
#1 SAZ10Al 19 61 021 .003 25 <10 | <.05 <.10
(Inner
Layer)
#1 SA213-TP304L 023 1.46 023 002 37 18.30 | 0.10 | 10.68
(Outer
Layer)
#2 SA210A1 21 .72 .008 002 23 <.10 | <05 <.10
Spec. for SA210Al 27 .03 .048 058 10 - - -
: max. max. max. max. min.
Spec. for SA213-TP304L 0356 2.0 040 .030 75 18.0- - 8.0-
max., max. max. max. max. 20.0 13.0
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Internal Deposit Analysis of Tube Samples

Results-of the-internal-deposit-analysis are presented in Tables T and 2 and

SUNITATZed a5 {o1lowWs?

Sample #1 (Table 1)

. Internal Deposit Weight
Furnace Side ... .ottt ittt ittt it 38.1 g/ft®
Opposite Furnace Side . .......... ... .. iivnnnn.. 25.4 g/ft?
(] X-ray Diffraction (Crystalline Constituents)
Major ... i e Fe,O,, Cu, Fe,0,

) Contaminants (> 1.0%): Copper and Zinc _

Sample #2 (Table 2)

. Internal Deposit Weight
FurnaceSide ....... ... ittt ittt 24.9 g/ft?

] X-ray Diffraction (Crystalline Constituents)

i L Fe,0,, Cu
Medium ...ttt i e e e i e Fe,O,
Minor ... e e e CuO

. Contaminants (> 1.0%): Copper, Zinc and Calcium
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Dimensional Measurements

Measurements of the outer diameter and tube wall thickness around the
circumference of grit blasted full rings were recorded of Samples #1 and #2. The
thickness of the outer layer and inner core layer of bimetallic tube Sample #1 were also
recorded. Measurements recorded of Samples #1 and #2 are presented in Figures 7 and 8,
respectively. No wall thinning was noted of Samples #1 and #2, based on the specified

minimum wall thickness of 0.420 inches.
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Optical Metallography

Mid-wall microstructures and internal deposits of Samples #1 and #2 are shown

in Figures 9 and 10, respectively. Descriptions of mid-wall microstructures are as follows:

Sample Material Microstructural Constituents
#1 SA210AL Ferrite and Pearlite
#2 SA210A1 Ferrite and Pearlite

No evidence of degradation of the pearlite that would indicate overheating was

observed in the microstructure of Samples #1 and #2.

Examples of deposit-seale morphology formed on the external surface of tube
samples examined are presented in Figure 11. Minor scale/deposits were observed on the
external surface of Samples #1 and #2. The external surface of Sample #2 exhibited

minor oxide penetrations. Maximum depth of penetrations was 3 mils (0.003 inches).
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— Mid-Wall Hardness Measurements

Results of the mid-wall hardness measurements are given in the following
Rockwell hardness numbers using B scale. Hardness numbers are also given on Figures 9
and 10. Hardness measurements were also recorded of the outer layer (SA213-TP304L

stainless steel) of the bimetallic tube Sample #1. ‘Results are presented below:

Rockwell Hardness - HRB
(Average 3 Readings)
Sample Material Furnace Side Opposite Furnace Side

#1 SA210Al 73 74

#2 SA210A1 75 76

#1 SA213-TP304L T 88 86
Specification for SA210AL .. ....... ... . e, Hardness not to Exceed HRB-79
Specification for SA213-TP304L .............c. ... . Hardness not to Exceed HRB-90

Tube samples exhibited hardness numbers within specification limits with no
significant differences between the furnace side and opposite furnace side. Hardness
numbers should not be accepted or rejected based on specification limits. The

specification limits apply only to as-produced tubes.
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CONCLUSIONS

The metallurgical examination has led to the following conclusions regarding

the two furnace tube test samples:

1. Through chemistry comparison, tube Samples #1 and #2 met the chemical

composition requirements of their tube material specifications.

2. Based on s'pecified minimum wall thickness, no wall thinning was noted of

Samples #1 and #2,

3. Heavy deposits were observed at the internal surface of Samples #1 and
#2. High levels of copper and nickel were detected in the internal deposits
of both tube samples. The presence of copper and nickel in the deposits

are most likely the result of corresion of pre-boiler/condenser materials.

4.  No pitting damage was noted at the internal surface of Samples #1 and #2.
No evidence of corrosion damage was noted on the external surface of
Sample #1 while minor oxide penetrations were observed on the external
surface of Sample #2. Oxide penetrations observed are usually associated

with thermal fatigue.

5.  No evidence of overheating was observed in the microstructure of

Samples #1 and #2.

Submitted by: @MAJ

A. 8. Miller
Senior Research Engineer

Approved by: W 7644/1/(/1_/

L. W. Sarver
Group Supervisor

bg
Attach.
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WISCONSIN POWER & LIGHT COMPANY

NELSON DEWEY STATION UNIT No.2
RB-369

_______.__—__—_—-_ﬂ‘w

TABLE 1 INTERNAL DEPOSIT ANALYSIS

SAMPLE #1
FURNACE TUBE (Bimetaliic Tube)

Sample #1, Hot Side Sample #1, Cold Side

Deposit Weight, g/ft? 38.1 25.4

Spectrographic Semi-Quantitative Analysis (%)*

Silicon as Si0, <0.06 N
Aluminum as Al,O, ' 0.4 O
Iron as Fe,0, >25.0 T
Titanium as TiO, 0.2

Calcium as Ca0O 0.8 A
Magnesium as MgO 0.2 N
Sodium as Na,O Zinc Interference A
Nickel as NiO 0.6 L
Chromium as Cr,0, 0.4 Y
Molybdenum as MoO, : <0.06 Z
Vanadium as V,0s <0.1 E
Cobalt as CoO 0.06 D
Manganese as MnO, 0.5

Copper as CuO >25.0

Zinc as ZnO 6.4

Lead as PbO 0.2

Tin as SnQ, 0.2

Zirconium as ZrQ, <0.06

X-ray Diffraction (Crystalline Constituents)

Major Fe,0,, Cu, Fe,05

Trace CuO

* The results of spectrographic analysis are reported by the Research Center as the

oxides. This does not necessarily mean that the elements are present as such in the
sample.
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WISCONSIN POWER & LIGHT COMPANY
NELSON DEWEY STATION UNIT No.2
RB-369

TABLE 2 INTERNAL DEPOSIT ANALYSIS

SAMPLE #2

Description: Furnace Tube, Furnace Tube,—————
Sample #2, Hot Side Sample #2, Cold Side

Deposit Weight, g/ft? . 249 12,6
Spectrographic Semi-Quantitative Analysis (%)*
Silicon as SiO, ‘ - <0.06 N
Aluminum as ALO, 0.8 0
Iron as Fe,0, >25.0 T
Titanium as TiO, 0.2
Calcium as CaO 1.0 A
Magnesium as MgO 0.7 N
Sodium as Na,O Zinc Interference A
Nickel as NiO 0.5 L
Chromium as Cr,0, 0.5 Y
Molybdenum as MoO, <0.06 zZ
Vanadium as V,0; ' <0.1 E
Cobalt as CoO 0.06 D
Manganese as MnO, 0.7
Copper as CuO >25.0
Zinc as ZnO >25.0
Lead as PbO 0.2
Tin as SnO, 0.2
Zirconium as ZrO, <0.06
X-ray Diffraction {Crystalline Constituents)
Major Fe,O,**, Cu
Medium Fe, 0,
Minor CuO

L 3

The results of spectrographic analysis are reported by the Research Center as the
oxides. This does not necessarily mean that the elements are present as such in the
sample.

A An Fe,0, spinel structure containing zinc oxide.
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WISCONSIN POWER & LIGHT COMPANY

NELSON DEWEY STATION UNIT No.2 RB-369

SAMPLE #1
FURNACE TUBE (BIMETALLIC TUBE)

EXTERNAL SURFACE OF TUBE SAMPLE

AS-RECEIVED CONDITION FURNACE SIDE GRIT BLASTED CONDITI
o

—2s o
:

ON

0

AS-RECEIVED CONDITION OPPOSITE FURNACE SIDE GRIT BLASTED CONDITION

1-|-|-|'|-r|'|'|'|'|'|‘!'|"|'|' I | l M1 ’ H1 1 Hi |
2

INCHES 1

FIGURE 3 LONGITUDINAL HALF-SECTION ILLUSTRATING EXTERNAL SURFACE OF TUBE SAMPLE
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WISCONSIN POWER & LIGHT COMPANY
NELSON DEWEY STATION UNITNo.2 RB-369

SAMPLE #1
FURNACE TUBE (BIMETALLIC TUBE)

INTEBNAL SURFACE OF TUBE SAMPLE

FURNACE SIDE

AS-RECEIVED CONDITION GRIT BLASTED CONDITION

AS-RECEIVED CONDITION OPPOSITE FURNACE SIDE GRIT BLASTED CONDITION

e

T A Y
o

‘fﬁ‘ |b Dspdn WEIGHT 2549""’

" N

l"'['l'l'l';'l"|||'I"Ii '|'|‘|'I'|'|'|"

INCHES l :

FIGURE 4 LONGITUDINAL HALF-SECTION ILLUSTRATING INTERNAL SURFACE OF TUBE SAMPLE
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WISCONSIN POWER & LIGHT COMPANY
NELSON DEWEY STATION UNIT No.2 RB-369

SAMPLE #2
FURNACE TUBE

EXTERNAL SURFACE OF TUBE SAMPLE

AS-RECEIVED CONDITION FURNACE SIDE GRIT BLASTED CONDITION

AS-RECEIVED CONDITION OPPOSITE FURNACE SIDE GRIT BLASTED CONDITION

I HE l 2

FIGURE 5 LONGITUDINAL HALF-SECTION ILLUSTRATING EXTERNAL SURFACE OF TUBE SAMPLE
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WISCONSIN POWER & LIGHT COMPANY

NELSON DEWEY STATION UNIT No.2 RB-369

SAMPLE #2
FURNACE TUBE
INTERNAL SURFACE OF TUBE SAMPLE
FURNACE SIDE

AS-RECEIVED CONDITION _ 7 7 GRIT BLASTED CONDITION

GRIT BLASTED CONDITlON

.!‘3;3&1\;1 -..':

*||I|||'|'||i'|'l||‘||l r|| I|I it
INCHES l ’

FIGURE 6 LONGITUDINAL HALF-SECTION ILLUSTRATING INTERNAL SURFACE OF TUBE SAMPLE
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WISCONSIN POWER & LIGHT COMPANY

NELSON DEWEY STATION UNIT No.2 RB-369

0.D. & WALL THICKNESS MEASUREMENTS

OUTER LAYER
{STAINLESS STEEL)

INNER CORE LAYER
{CARBON STEEL)

SAMPLE #1
FURNACE TUBE (BIMETALLIC TUBE)
SPECIFIED TUBE SIZE: 3.0" O.D. x 0.420" MW

SURFACE POLISHED
AND ETCHED IN NITAL

1'r*|'|'|'|'|'rl'v|'|'i'|'|'|'

INCHES 1

LOCATION OUTSIDE
NUMBER DIAMETER
{inches)
1-5 3.003
2-6 3.003
7-3 3.002
8-4 3.003
LOCATION WALL THICKNESS TOTAL WALL
NUMBER {inches) THICKNESS(inches)
OUTER LAYER INNER CORE LAYER
STAINLESS STEEL CARBON STEEL
1 0.063 0.394 -0.457
2 0.083 0.391 0.454
3 0.065 0.320 0.455
4 0.064 0.396 0.460
5 0.062 0.404 0.466
6 0.064 0.404 0.468
7 0.064 0.403 0.467
8 0.066 0.396 0.462

FIGURE 7 GRIT BLASTED FULL RING SECTION
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WISCONSIN POWER & LIGHT COMPANY
NELSON DEWEY STATION UNIT No.2 RB-369

0.D. & WALL THICKNESS MEASUREMENTS

SAMPLE #2

[ | |nuAhl- L JET.Yd
roninAevs TUVLG

SPECIFIED TUBE SIZE: 3.0" O.D. x 0.420" MW

i"'|'|'l'|'|'i'l'rrrl't'rr'

INCHES l
LOCATION WALL THICKNESS
NUMBER {inches)
LOCATION OUTSIDE
NUMBER DIAMETER 1 0.439
(inches) 2 0.440
1-5 3.001 3 0.442
2-6 3.000 4 0.443
7-3 3.000 5 0.444
8-4 3.001 6 0.443
7 0.442
8 0.440

FIGURE 8 GRIT BLASTED FULL RING SECTION
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WISCONSIN POWER & LIGHT COMPANY

NELSON DEWEY STATION  UNIT No.2
RB-369
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FIGURE 9 TRANSVERSE SECTION OF TUBE SAMPLE
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FIGURE 10 TRANSVERSE SECTION OF TUBE SAMPLE
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WISCONSIN POWER & LIGHT COMPANY

NELSON DEWEY STATION UNIT No.2 RB-369

EXTERNAL SURFACE OF TUBE SAMPLE
FURNACE SIDE

z’ﬁih—

SAMPLE #1
FURNACE TUBE (BIMETALLIC TUBE)

N X A '
Oufer Layer: SA213-TP304L Stainless Steel 57 ~7__ 200x
TRANSVERSE CROSS SECTION OF TUBE SAMPLE

SAMPLE #2
FURNACE TUBE
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TRANSVERSE CHOSS SECTION OF TUBE SAMPLE
FIGURE 11 EXAMPLE OF DEPOSIT-SCALE MORPHOLOGY ON EXTERNAL SURFACE OF TUBE SAMPLE
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APPENDIX NO. 22

Supplemental Economic Evaluation Information



Section 8.0 summarizes the economic evaluation for applying a coal .
reburning system to nominal 110 MW and 605 MW cyclone-equipped boilers.
The following provides the worksheets used to generate the tables shown in
Section 8.0. 1In addition, some background calculations are provided to
clarify some of the assumptions.

Tables 8-1A and 8-2A show the spreadsheets used to create Tables 8-1 and
8-2 (which are presented in Section 8.0). The total capital costs are
broken down into engineering and material, field labor, controls
engineering/material/labor and miscellanecus (includes travel, living and

freight).

The main operating costs that were identified include the extra power
consumption needed to operate the reburn system and also the minimal
increase in fuel consumption (since a decrease in boiler efficiency due to
an increase in unburned carbon was observed). Table C in this appendix
shows the power consumption variations between baseline and reburning
operation at 110 MW and 82 MW lcads. 8Since a 75% capacity factor is
typical at WP&L, the corresponding power difference at 82 MW was used in
this economic evaluation. Thus, 280 kWh additional power consumption at
about $0.02 per kWh was used to calculate the added yearly costs due to
reburning. The resultant operating cost due to the added power required at
WP&L was therefore approximately $49,000/year. Since the 605 MW, case would
have 2 pulverizers operating, this figure was simply doubled for the
hypothetical boiler case.

The additional fuel required on a yearly basis was calculated using the
unburned carbon data collected at WPEL during the bituminous coal firing
tests. The approximate impact on coal usage for the WP&L and hypothetical
plant cases were 870 and 8980 tons of coal per year respectively. The cost
of ceoal used to determine the economic impact from this factor was $35/ton
for each of the cases.



TABLE 8~1A. WP&L NELSON DEWEY CYCLONE COAL REBURNING ECONOMIC ASSUMPTIONS
*** CALCULATION BASIS ***
A CAP‘TAL |NVESTMENT BAS!S XA AR R AR R X AN R E R R AR RNARNKTARRRARRRARARARARRR AR R K&

1- Process Capital Cost Estimates
Major Activity Breakdown :

ENGINEERING/MATERIAL ~ ————- 3,859,122
FIELD LABOR  =——e——m 2,080,000
CONTROLS ENGRIMAT/LABO ====-= 596,000
MISCELLANEQUS — 161,400

Total Process Capital = —————- 6,696,522

2- General Facllities : 5 to 20 % of Process Capital
Enter GF factor between 5-20 % here : 0
General Facilities Cost $0

3- Engineering & Home Office Fees : 5 t0 15 % of Process Capital
Enter E&H factor between 5-15 % here : 0
Engineering & Home Office Fegs ——- $0

4~ Project Contingency based on Design Class shown below :

£ Ciass Design Factor range
1 Simplitied 30-50
2 Preliminarly 15-30
3 Detailed 10 - 20
4 Finalized 5-10
Enter ProjCont factor from above here : 5
Project Contingency Cost ——-—- $334,826

5- Process Contingency based on State of Technology shown below :

State of Technology Factor range
Concept With Bench Scale Data 30 - 70%
Small Pilot Scale Plant Data 25 - 35%
Full Size Unit Operating 5-20%
Commerciatly Used 0-10%
Enter ProcCont factor from above here : o
Process Contingency Cost $0

6- Sales Tax as percentage of Process Capital
Enter sales tax as percentage here : 6.50
Sales Tax Cost - $122,876




TABLE 8-1A. (continued)

B CAPAC'TY FACTOR Rk Rk kA AR AR AR R AR R A A kAR A A A AN AT A AR AR AR AN AN AR R, KK dh

Type of Plant Design Capacity Factor
Base 0.65
Intermediate 0.30
Peaking 0.10

C. OPERATING COST BASIS ARk %k Rk ok Rk ok ek okt ok ve ok o o d dr e o o ok o o ok ke vk ok ke vk o o vk ok W vk ko o o o o
1. Operating & Maintenance Cost '
(a) Operating Costs

Total Operating Costs ———— $79.412
Plant Capacity (MWe) e 110
Annual Operating Costs ———————- $79,412

(b) Annual Maintenance Cost

Process Type Maintenance (M) Factor
Corrosive & Abrasive Slurries 6.0~-10.0
Severe (solidsfhigh press & temp) 4.0-6.0
Clean (liquids & gases only) | 20-4.0
Off-site & steam/elec systems 1.5-3.0
S
Enter M factor from above here ; 2.0

Total Annual Maintenance Cost ———————- $133,930




TABLE 8-zA. HYPOTHETICAL 605 MW CYCLONE COAL REBURNING ECONOMIC ASSUMPTIONS

*** CALCULATION BASIS ***

A. CAP]TAL INVESTMENT BASiS AARRAR AN KRR R A A b A AR R ARk ke hhdkw ok Rk Rh A A N

. / 1- Process Capital Cost Estimates
Major Activity Breakdown :

ENGINEERING/MATERIAL ———— 12,920,839
FIELD LABOR ———— 10,300,000
—MISCELLANECUS 420,752
Total Process Capital = ———eea 23,641,591

2- General Facilities : 5 to 20 % of Process Capita!
Enter GF factor between 5-20 % here : 0
General Facilities Cost $0

3- Engineering & Home Office Fees : 5 to 15 % of Process Capital
Enter E&H factor between 5-15 % here : 0
Engineering & Home Office Fees —-— $0

4- Project Contingency based on Design Class shown below :

Class Design Factor range
1 Simplified - 30 - 50
2 Preliminarly 15-30
3 Detailed 10-20
4 Finalized 5-10
Enter ProjCont factor from above here : 5
Project Contingency Cost $1,182,080

5- Process Contingency based on State of Technology shown below :

State of Technology Factor range
Concept With Bench Scale Data 30 - 70%
Small Pilot Scale Plant Data : 25 - 35%
Full Size Unit Operating 5 - 20%
Commercially Used 0-10%
Enter ProcCont factor from above here : 0
Process Contingency Cost =—==———mmm e $0
( . 6- Sales Tax as percentage of Process Capita!
© . Enter sales tax as percentage here : 6.50

Sales Tax Cost e ——— $668,470



TABLE 8-2A. (continued)
B‘ CAPACITY FACTOR IR R R E R R E R R E R RN A I I I I I SR I I I I

Type of Piant Design Capacity Factor

Base - 0.65
intermediate - 0.30
Peaking 0.10
Enter Capacity Factor (CF) here : - 0.75

C. OPERAT]NG COST BAS'S AR R R E RS EE R R EEE R E R R R R SR R R RE R R EEEEEREERERERESS]

1. Operating & Maintenance Cost

{a) Operating Costs
Total Operating Costs~ ————- $412,377
Plant Capacity (MWe) ———— 605
Annual Operating Costs —————— $412,377

(b} Annual Maintenance Cost

Process Type Maintenance (M) Factor
Corrosive & Abrasive Slurries 6.0-10.0
Severe (solids/high press & temp) 4.0-6.0
Clean (liquids & gases only) 2.0-4.0
Off-site & steam/elec systems 1.6-3.0
Enter M factor from above here : ' 2.0

Total Annual Maintenance Cost @~ ———— $472,832
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